w

]
; AD-A280 159 . 0,
L L
U.S. OFFICE OF NAVAL RESEARCH
GRANT N00014-91-]-1629
R&T Code 4135001
John Pazik, Scientific Officer

Technical Report #16

An Atomic-Resolution Study of Overlayer Formation and Interfacial Mixing
in the Interaction of Phosphorus with Si(001)

by
Y. Wang, X. Chen, and R.J. Hamers

Prepared for Publication " A
94_ 6505 Physical Review B SJUN 0.9.199¢
memWAREE B

May 10, 1993

Department of Chemistry
University of Wisconsin-Madison
Madison, WI 53706

Reproduction in whole or in part is permitted for any purpose of the United
States Government.

This document has been approved for public release and sale: its distribution
is unlimited.

267" 27072

. |




REPORT DOCUMENTATION PAGE e lsertees

M8 vo ('4.0133

EIC-TREL T S ST

. s - B IR SIS eyl Mg D s @AGE VI DAY BOME  ~CTuging (NE LiMe TOF 1IV-eme, .
PSR P R B Yhaq e o e~ 9 MUILCTIOR €417 nq 04 al ag

S 3418 “ewQEd 1°G IO AG 4nd Av ew “Q T Leenan 3t AIrmatign  Seng (ommenty r’ucmq ey Byr mtimare 3 3ets o
den o QLR It ry C1Per \oext

e P T s T et e S, oo o et Soermiont Lo e 1T G2
1. AGENCY USE ONLY [Leave dlank) [i. REPORY C.. ° 3. REPORT TYPE ANO DATES COVERED
5/27/94 Interim 6/1,/93-5/31/94
4 ﬁﬁ .
HREAN0 FUSNE ) ution Study of Overlayer Formation and 3. FUNOING NUMBERS
Interfacial MIxing in the Interaction of Phosphorus Grant
with Si(001) NOOOl14-91-J-1629
S AUTHORS) R&T Code
413500
Y. Wang, X. Chen and R. J. Hamers !
#
7. PEAFORMING ORGANIZATION NAME(S) ANO ADCRESS(ES) 8. PERFORMING ORGANIZATION

. REPORT NUMBER
Department of Chemistry

University of Wisconsin-Madison
1101 University Avenue
Madison, WI 53706-1396

1'9. SPONSORING/ MONITORING AGENCY NAME(S] AND AOOR!SS(!SS 10. SPONSORING / MONITORING
AGENCY REPORT NUMBEIR

Office of Naval Research, Chemistry
800 North Quincy Street
Arlington, VA 16

0 S
11, SUPPLEMENTARY NOTES

‘W
128. OISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION COOE
Unlimited 2
Ay T 'T"'qvﬂmn “
gape s

13 AGSTRACT (Mammum 200 words) Scanning Tunneling MiCIOSCOPY TOY, Tunneling Spectroscony,
and Auger electron spectroscopy have been used to study the formation of phosphorus-
terminated silicon(001) surfaces by the thermal decomposition of phosphine (PH3). The
STM images show that surface phosphorus atoms readily displace Si from the substrate,
dramatically changing the overall surface morphology through the formation of large
nutbers of islands and an extreme roughening of step edges. The surfaces are termin-
ated with P-P dimers, but also contain alrge numbers of line defects which act as a
strain relief mechanism. STM images are used to determine the symmetry of these line
defects and are compared with model defect structures. Line defects in the phosphor-
us-terminated surface both nucleate islands and also constrain their growth in one
dimension, such that the phosphorus~terminated surfaces contain large numbers of
extremely anisotropic islands and very rough step edges. At lower phosphorus cover-
age, the STM experiments are able to identify Si and P atoms individually, revealing
the formation of large numbers of Si-P heterodimers and the simultaneous disappearanc
of the strain-induced line defects. Counting statistics are used to study the
equilibrium between Si=Si, Si-P, and P-P dimers, showing that the surface is a nearly
random alloy with a slight non-statistical preference for fomation of the Si-P heterodiner.

“
14. SUBJIECT TEAMS 15. NUMBER OF PAGES
43
16. PRUCE COOE
# “”
S ECURITY CLASSIFICATION 78, SECURITY CLASSIFICATION ] 19. SEGURITY CLASSIFICATION [20. LIMITATION OF ABSTRAC
OF REPORT OF THIS PAGE OF ASSTRACT
Unclassified Unclassified Unclassified UL
LA T320-0°-290-5500 Starqard Form (38 Fav 487

Drmgcr OBG By ANG 03 119. ¢
298132




[eansneis-uou 1y31s ® yYyum Aojje wopuel

Ajseau e st aoejns oyl ey Suimoys ‘srowip J-4d pue
‘d-1S ‘1S=1S udamiaq wnuqiiabo oyl Apnis 03 pasn e
sopsne)s Jununon)  °S13Jap dull pIdnpul-urens Iyl
Jo ooueredddesip snosue)nuiis AY) pue SIOWIPOIANIY
d-!1S Jo siaqunu 28re[ jo uonewioj ayr Suipesaa:
‘Kjjenpialpul swiole J pue 1§ Ajnuapl 0) d|qe e
sjuowiadxs WIS Y1 ‘o8e1aa0d snioydsoyd romof
1w 'sa8po dois ySnos A1oa pue spueyst ordonosiue
Kppwanxs jo sidqunu  d3I] UILILOD $I0RJINS
paleutwid)-smaoydsoyd oy) 1eY) yons ‘UOISUIWIP
QU0 Ul YIMOI3 IIDY) UIBNSUOD OS[E PUB SPUB[S!
Jjea[dONuU  yloq adeyns pojeurwivl-snioydsoyd

Y1 ul SI0JOP QU SIINOINIIS 109JOP [PpoW YIIm
paredwiod 218 pue §109Jop dul| IsOYl JO Anowwis
oY) SUIWIIP 0]} pasn aie SITewt WIS wWSIUBRYOIW
Jol21 ulens e se 108 Yoiym S)09Jap oull JO siaquinu
931e] ureuod ospe jnq ‘spWIp J-4 YNM PpIjRUIULID)
o1e saoeyins oyl ‘sadpos dms jo SuruoySnoi

JwoNX? ue pue Spuefsy jo sroqunu 3ie[ jo
uoniew10j oY1 y3noiyy A3ojoydiowr 2deJInS [[RIIAO
sy 3uiBueyo Ajeonewelp ‘dleiNSqns Yl WOl IS
aoejdsip Appesas swoje snioydsoyd aoejins ey moys
sofewnt WIS a4yl ‘(tHd) suiydsoyd jo uonisodwodsrap
jewiayl ayl Aq sadeyins ({(QQ)UODI|IS PIABUIWII)

-snioydsoyd jo uonewioy Iy Apnis 0} pasn uddq

aaey Adoosonoads uondde 198ny pue ‘Adoossondads

Sugpouumi  ‘(WLS) Adoossorory Suijouuny Suruuedy

EITSqV

possaippe

aq pnoys 2dduopuodsaliod woym o) Joyiny,

NAFISIM WAHD LY4d ® SAYFANVH :[rew-g
£S¥0-797-809 :xed
1L£9-79Z-809 :auoyd as10p

90LES IM ‘uosipey
anusay  Ausidawn 1011

UISUOOSIM JO A)NS1aAluf)
Ansiway) jo juouniedsgg
EEL L]
f 119qoy pue ‘udy) SBuoixSuery ‘Suepm unfex

(100)1S
ypm  snioydsoyd Jo uorpdBIdIU]

3y ul JuIXiN [erRjIU]
pue UoONBWIO] JILe[IIAQ
Jo ApnjS uonN[OSIY-dIW0)y Uy




Jo s1ohepda0 9N moid 0) 9qe d1am Aoyl ‘onbruydsy
yimoid uedepns sy Suis) CUOISUI} JdEJINS Y)Y
uijjonuod £q yimoid [euoisudwip-ao1yl suiede
ddejins dY) soziiqels Yyimold Juunp swueloejIns

se Auownue 10 Owasie Jo uorjelodiodur Jey) umoys

aAey SIdNIom-0d pue [odo) ‘IS pue o0 uIIMIaq

L9
yolewsSi dMMR| %E'p Yl 0) Inp sI1Lejouow 991yl
e yimos3 puejs) [euolsuUdWIp-293Yy) saonpoid

1§ aind uo 30 jo uonisodop SIYM ‘sjuelORyINS se

qs 10 sy Suisn 1§ uo 29 jo SBEN% oc.: Kiqeiou 1sow
‘S90BJISIUI0IANAY JO YIMOIS JY) Ul SSANS IdB NS
[01U0D 01 SjueloRyINS JO Isn Yl ul 1S2IAul jeaId
B U33Q Sey 219yl SIedA [BIDADS Ise| Iy uj
w-_.an:w sed
oY) ul uonNenuaduod tHJ 2yl o} uomiodoid jo ino
Jej a1 YImol13 1§ oY1 Suisessddp ‘sopauly moid
oy souonpur Kj8uons tHJ JO sunowe [jews
‘ouejis se yons siosindaid [edIWAYD WOI) UOINfIS
JO yimoi3 oyl Suunp JeY) UMOYS IABRY SIIPN)S
[e10A9S  "tHd ‘Suiydsoyd jo uomsoduodop oy
y3nonp sassasord (QAD) uonisodop iodea [esiwayd
ui paonponur Apensa ‘uwodiis adf1-u jo uoneosuqe;

oY1 uf posn juedop uowuwiod e si snioydsoyq

uoTIINpTITU]

7 . B
-l\v O
s
_\

Teroeds | 3stQ
Zo/pue Tyesy
BOpo) £37TTqSTTEAY

/aoTanqraas g
Agq

018D JTISRS
paoanouuvap
vl 011d
IVYD  S1iM

J04 T0OISE000Y

Woo

‘sjuawasnsedw  Ldooasoryoads

Surpouuny pue Adossosrdiu Jurouuny jo siseq

Y} uo PIssnNISIP e (JOO)S uoe swup J-4 pue ‘d

-1 ‘IS=1§ Jo sonsadord dwoNO91d pue ndwodd oyl
IPWIPOIANY d-IS Yl JO uonewaoj 10j soudidpaad
[eonsnels-uou W3S ® ynum Aoje wopues

Ajreou e s; ooeyins oyl Jeyd Juimoys ‘sdwp J-4 pue

‘d-1§ ‘IS=IS u20m13q wnuqiinba oy Apmis o) pasn ore




sem 23ei0A00 ¢ 9ovjns oyl [nun uoidal aoejns Yl
duidop ur 2ANOD9)Jo 10u sem snioydsoyd eyl punoj
osje Koyl -sores yimoid3 ([AD Suisearddp £qaiy)
‘uondeds [ed1wayd Ioyuny surede 1 pajearssed
pue 2dejins ay) uo pauoy swip smnioydsoyd
-snioydsoyd ieyr posodoid Koyy  cuioned

adq91 (1x7) AYeans e pomoys yoiym pue ‘1akejouowr
auo Aporeunxoisdde jo 08e10A00 ® yim doejins
pareutwidl-snioydsoyd e paonpord EH4 01V dmmsodxd
‘(TH Jo simerddwdy uondiosap Y1) GIAY L9 uey)
Yy soimerodwan e ey punoy Adyj  "ddejins
(100)!S oW uo (tHd) suiydsoyd jo uoneOSSIP

pue uopndiospe 2y) aednsaaul 01 (T uondeIp
uonddd A310us-mo| pue ‘(qdl) uondiosap
powweidoid-armeradwar  ‘(Sdx)ALdoosondsads
uvondopaoloyd Aei-y ‘Adoosonoads uo0I1d9fd
108ay Suisn ‘soipnis 9AISuUdIXd Iscw Yl pounioyrad
L1 91 .mﬁufok-o“v pue ‘uosIKO| ‘nx paIpnIs
APAIsuoixd uoaq 1ou sey ([Qo)S uo snioydsoyd
jJo uondiospe sy ‘yuejoejins e se fenudtod

pue juedop e se asn peaidsopim sy andsaQg

'sonouly yImoid3 1o so1a810ud ddejns Y ul
o101 Aue AKeyd Koyi 1oyjoym ‘juosoxd Ji ‘pue juasaid
2l SIDUNPOIIIAY YONS 10Bj Ul IAYIAYM JUIWINAP 0}

pue s19£e19A0 yons jo uonisodwod Iy} Ilednsaaul

01 WIS Ynm 9sjqissod aq pinoys 11 ‘sjuswdd A dnoid
pue Al dnoi8 jo sammdnils DWONIIS JUIIDJJIP
ay) jo osnedog Surdop ooeyins uy djor juenodug
ue Aejd Aew s1OWIpo1ddy eyl pasadsns ApPuodal
© eweAIysQ pue nx ‘I9ASMOY

S
u33q 10U dABY SV-IS IO J-IS SB YONS SIOWIPOIINIY

‘paIapIsSucd K[dopim

nq ‘sowip IS-IS pPue SIdWIP SY-SY SUIBIUOD

JejInS oyl eyl pawnsse Ajjensn s1 )1 ‘Yimoid
jueIORJINS JO SIIPNIS IOYIO 1sour se [[om se ‘dwoi]
Jo sisAjeue oY) uj -93eI0A0D JO UONOUN] B SB SOUEA
A810ud 001) 20ejIns oyl moy uo spuadop uondiospe
oidunis ‘sa uondiospe aapde|dsip premoy Adudpud)

ay eyl poisafdns oaey sidjiom-0d pue dwoa]

6
‘suonipuod uoneredard oy uo Suipuadop

.o:m? Mw&:_m 3Y) ul SIoWIpP SY-SY ULIO] 01 UODNIS
aoe[dsip ued Jo oensgns IS e doyje wioj ued sidWip
SY-SY Jeql umouy SI I ‘Oluasie jo ased Jejnoiaed
ayy u] ‘s)uedop se 201Me] [ISAID IY Ol SIUDWID
asoy) Jo uwonerodiooug ay) se [[om Se sjue)oRJINS
se sjuowd[d A dnoid jo sifeipe jo asn oY) ul yioq

o101 juepodwr ue sAeld Suixiw erdRjINU]

‘saniadoid jueidejins Ie[wis Moys o)
paradxs aq S snioydsoyd ‘QS pue sy yioq yim
I01)09}90s1 JuowdPd A dnoi8 e sp snioydsoyd dduig

‘spuejsi Sulwioj INOYHUM IS U0 sscuydy) Areniqie




0) poSew pue WIS oY) 01 paudjsuery dgom sdjdwes
‘aimesddwo)l woos oy 3uyood 103 umu (g Suimore
oYy 191woild pareyjut ue Suisn poinseous
arm samesdduio) ‘o8eys Buneoy ojesedds e uo
SPU03S [BIDAJS 10; UWIARY (0p] ©1 Suyesuue uoyl
‘WIAIIY 006 1® sinoy ([ noqe 10§ JuisseSap 1Sk
AQ poredord d1om soidweg  pasn oJoM  DIUOINWAY))
ONOeA WOIJ Poulelqo G°( UIGHM O) PIaUdLIo
(1gons adKi-u jo sagyep 1109 01-01¥1 mofaq
Jo onssoxd oseq e yum IJoquieyd wnndea ySwgenin
ue ul pauoynd dsom swwowpadxe WIS

R2LE2 ST D& |

‘imo1d pue uoned[ONU  pue[sl

JO swistueyoosws oY) AJipowr Apuedyiudis doejins
poreviuIN-4 aq1 uo juwasard sPIFIp duil oYl eyl
Mmoys osie ap  (J00)IS uo swiy an pauiens jo ymoid
oy up s309Jop ouyy Surreadde-rejwiis Joj unodde
ol 1 jjosio] Aq posodord Apuadax s10350p dures

oY) 2q jouuBd SIO3JIP SUI] ISIY) I|BYY MOYS M ‘01|
je1sA10 Suifpopun oY) 01 19adsar Wim $)09j9p

auil a1 jJo A1pPwwis Yy Yo poseg CIJRUIWIOP SIdWIP
d-1S 21oym 98e10A00 19MO{ 1B 10U INQ ‘dRUNUOP
SIPWIP J-d ym 233e10A0d uoneines e woIIsAs
SIY) Ul JNDD0 SJIIJIP AUL] PIONPUI-SSINS Yl MOYS

Os[e S)NSd1 INQ PUNPoINdY d-1S Yl SI adeyns
Yl uo 91vads jedtwayd jueuiwoOp dY) $33e1dA00
snioydsoyd jo o3uel apIm B 19A0 ‘}nSd: ® SY
‘IPWIpoINdY I1S-d A Jo uonewloy Ioj 20uadjd
feonsnels-uou Apydys e Yum ng ‘1S pue 4 jo skoje
wopues £[Iedu Jo ISISU0D YIOG dJefins pITRUIW I}
-d 2y woy snioydsoyd jo uondiosop Aq paonpoid
saoejins se jjom se (Joons uedpd owo suioydsoyd
Jo uondiospe Aq paonpoid ssoejins jo uonisodurod
[eonudyd oY) IBY) puly om ‘wsAs 15-d oyl Iog °Siseq
woje-£g-wole ue uo dejns Y1 jo uonisodwod
[esrayo oYy Apms 0} Jjqe e pue oINS

oY) U0 SIJWIP JO SPUIY 21y ISP AJNuUdpL 0}

J|qe 918 om ‘sUWIp J-d Pue ‘d-IS ‘IS=IS JO SINONIS
Jwonosde SuLIRJIP Sy JO Isneddq "uonew o)
PuUR|S] OAISUIIXD ul Junnsar ‘NeNsqns Yy woij
uodi[Is saoeidsip Apipeas snioydsoyd ieyr puyy om
"tHd jo uonisodwooap f{ewId) 9yy AQ PpoWIO] uOdN|IS
uo s1akejroAo snioydsoyd jJo dunjonais owwole 3yl Jo

suonednsaaur WIS o 1odar am ‘yiom Ssiyy uf

'Td Jo wio} oY) ur Apsow ‘3deyIns

oYy woij cwﬁomoc snuoydsoyd 1eyy punoy £oy)
sommeradwal Y3y ApusaOYyIRs 1y ‘pueq  uORdUPUOd
Y JedU 0) A9 Sp'0 Aq padwin{ Ajuoppns |2A9] U4

ay) tod yoiym e ‘safejouow UG 0} IO KI9A




e ‘6. PaIage] ‘9oewd) 1somo] oy pue y3u 1oddn
JWDINXD Yl 1B [, PIoqe] ‘ooemd) saydiy oy

YUM  ‘SOORLIDY JUIIdJJIP dAl jo sued sapajour a8ewn
siy] -oreos 231 e uo A3ojoydiow 3JdeJINS [[RIDAO
oy 3urfedads ‘doejns dy) jo uoidar y OSI1 X Y

0071 ® Jo a8ewnt WIS ue smoys e andrj ‘suonipuod
wnnoea ySyenin 1opun UIA[dY (0¢ OV Yoeq

ajdures oY1 Zui0od wdYl pue ‘(SPUOIIS-110} 901 =11
aroym ‘sninwdue] (7 Jo unsodxd [e10}) SPUOIAS (0T
105 tHd 101 ;0] 01 ddelns Ay Suisodxo ‘uiApdy SZ8
0) adejIns ([Q0)IS P2Idpio-|om ‘ued]d e Juneasy £q
paiedaid saoejins Jo uonnjosar Jaydiy A[9a1ss300ns
e sofewnt WIS moys ¢-f sain8iy -uondiosop
sruoydsoyd o1 anp ) ¢/8<L e uiede Suiseardop

puE ‘UIA]9) GZ8 JESU JoABjoUOW SUO JO WNWIXBW

e Suiyoeas ‘sosedsdur I8eIoA0D Yl Y ST8 pue Yy

GL9 udamiag uonisodwoddp tHJ 9P woiy uddoipdy
asejins Jo 9ouasaxd sy 01 anp ‘gz’ AMewixoidde
st 98eJoA00 wnuwixXew Yl SAIMEIdWI} MO] Y
wuopuadop ainjesadwdn st (jgQ)IS uo uonisodwoddp

sautydsoyd 1Byl pOMOYS SIINIOM-00 pue nx

38eJ12400 JdAejoucw JaBIU  SIALB|IIAO

snioydsoyd jo sanaadoad pue dunpnag (e

SISy

_N.Eﬁm:co
uonesedas du-ojdwes oy Suidooy opym seiq
dn-opdwes oy Burdwesr pue woisks Noeqpas) WLS
sy1 Sundauoiul £qQ powrojiad J19m  SHUdWAINSEOW
Adooasonoads 8uijouung -suonded amiy

oY) uy paledipui se ‘(sojeis ddejins pardnadoun
duiqoad) Ac+ pue (s;eys 2oejins pardniaoo Suiqord)
AE- uIamIDq (d1dwes,) seiq aidures oyl yum vu (|
ueyy ss9f jo (1) swawund Suipuun) Juisn  uwonerado
Jo opow Judumd-jueIsuod, oyl ur pasnboe

o10m sodewnt ||y aamesodwdl wool je paSeunt pue
‘o8eis Supnouum WIS 2Y! 0} YOBQ poAOW ‘PIJO0d udY)
210m saojdwies 9yl IA[eA Yed] ® y3noiy) 1oqueyd
wnnoea YY) olur pantwpe tHJ 01 pasodxd uoy pue
‘UWIAIRY 0Z8 Ajoewnxoidde jo oimjesodwal pajjonuod
e 0) pajeay ‘ofe)s 3uneay oY) 01 PaAOW IIIM
sojdwes uodIIS 9Y) ‘pPIIOPIO-|[9M PpUB UBID JIIM
sooejins SulnIels oYl eyl JInSud O] IdBJINS UODI[IS
ued(d oy SuiSewnn INJY  (UOSIYIRI ‘%666°66)EHI
fAiund 48wy jo uonisodwodop [ewsdy; nis

-ul oY) woly paredasd arom s1ake(ioao smioydsoyd

om-f.mo_az.w snotadxd yum Ijeinsuowwod

amjoniis doejns Suimoys sodewrt uoNN]OSII
-O[oje Yilm ‘WIS 9y ul painsedw M Y (001
AJeau JO SYIPIM 20B1ID) 3TeIOAY  PAIOPIO [[9M

pue ued[> 219m sooejins Supiels oY) jey) dINSuUd




ut .H. Pa21oqe] st 910y se yons jo ajdwexs suQ -Ijoy
oyl ,ul ({4, OV Spue|SI dY) IJOAO 3IsSnJJIp Jou Op Swole
JIOYM SUONIPUOD JOPUN SPUB[SI OM) JO UOI1DISIdU]
wappduwr oYy Aq paosnpoird K[9yi| Isow die pue
spue|st oY) Se uondAP dwes 3y ul dPWwASe os[e
ale sojoy asoy] -doap 1afe| dwuoje suo Ao PpudAIxd
Keo1dXy  yorgm  ‘odoejins oy ur sojoy judredde

Jo Joqunu J31e] B JO UONBULO) QYl Ul S)NSA

os|e spue|s! JujowwAse £IdA JOo Joqunu o3ie|

Y] -s109jop oul] £q Ss9pIS Yl0q uO Popunoq sAemie
are  (1Ja) 1omo] 1e pue 3 13ddn e ojqisia Kfised)
spue[st 1531e1 o;ym ‘uorsudwip Suoy 119yl Suofe
SPIS U0 U0 1039Jap 2uI| B dAey sAempe s3uwls Jowp
[ENPIAIPU]  PUBISI 9Y) JO 9ZIS 2y JO dANddsoun
an1p st siyp 1ofe; SBuipropun ay) ut $)109§9p
auil £q saprs Suol 1ayl uo papunoq are ‘y3u
1addn 1@ opqIsia spueist oy Aprejnoned ‘spuejsy
‘qr 3y w
sojdutexd |eioAds paiedipuy aaey pue (,Sd,) .SSuins

oy ey usds 9q ued 11 andy syl uj
IoWIp, Se SPUBISI YONS 01 IJJOJ O\ 'MOI 1ounp
918uis v Jo Yipim Iyl K[uo I8 SPUB[SI IY] SISBD JWIOS
up  -ooeud owensqns, 9j8uis e Aynuopr 01 INOYJIP
SOW029q )1 pue ‘spueisi oYl £q POlBUIWIOP SIWO0IIq
aIndNs 90e11d) dY) ‘swionsduy paipuny  [BIIAIS

JO So[eds QouBISIp UO Iey) smoys q] “Sig

‘(100)1S uo dars dswwoleuow ®©

SSOIOB 2InOnIIs [e1sAId 9y Jo uoneiol 32133p Qg Syl
0] dnp SIYI0O UO 10U pue SN dwWos uo judredde
asow §)09J9p Ay sjew dn WIS odwwAse £ysys
B JNQ ‘S3JBLI) |[e UO POAIISQO oQ ued s}03jap

oul] ssay) ‘¢ pue | sd0e1d) uo ef Sy u juoredde
1sow are KoYy y3noyiy ‘vl ‘3y ur pojedipul

o918 S109Jop (J'1 [BI9AdS pue ‘ (171, Se Ppaloudp aq

M S103J3p Jul] ISAY]L g PuUB | SIOBHI) UO I[GISIA
Apenonsed ‘sour] moireu ‘yiep se eadde yoym
$109Jap [euoisuswip-| ‘8uo] AIdA JOo uOnEIId 2Y)
st amnsodxa €H4 £q poonpoid os3ueyd [exndojoydiow
puyl dyy

Apreou Buppudixd suopeuideaur

"S30BLIS) [ENPIAIpUL ) JO YIpim 9yl
doop pue suojsudIxd
MiId8uy Yum ‘so8po daois oyl jo 8uyusy3nosx
awonxa oy s1 ansodxd tH4 Aq paeard s3ueyd
[eo18ojoydiowr puodas ayj] -sdois otworeuow £q
pajeredas s20RMI01 IBYJ UYNM SOOBIID) 1R[] JO PISISUOD
ooejins Supiels oyl SBOIOYM ‘SOOBIID) JY) UO SpuUR|SI
moueu ‘Suof JOo Jsoquinu d3I8] B JO uUONERIID dY)

st amsodxo tH4 £Aq poonpoid os8ueyo [esidojoydiow
181y 94l

ul soSueyd onewelp o3Iy SIOnpul EHJ 01 amsodxs

‘A8ojoydiow 2d5BJINS [[BIIA0 3Y)

12yl smoys d3ew siy) Jo uopeujwiexyg ‘)Yd| Io9MO|




U0 SMOI WP OY) yYowym uy s309Jop dui jo Irdurexd
pood e 20s ued om ‘3jof 1addn e q7 3y vyj €1
Jm.?a:a.ﬁ::c: UWOOHIS Ul PIAIISqO udaq Ksnotaaid
oo>§_ yorym s19jop oseydnue, a2yl jou e §109)op
oull oyl eyl SMOYs syl "(Jedul{jod aI1e 139Jop vy
syl jo sopis ousoddo uo smol WP udIMIBQ syInoa
oYy *3'1) oseyd owes oY1 daey 109jop dui| Yl JO

OPIS YOBD U0 SMOJ WP Yl SJOUBISUL [{e JSOwe ul
eyl smoys (spuerst oyl e Suiqoo; Aq o[qisia  Kjised
1ISOW) SII2JIP dul] ISIY) JO IPIS YOBD U0 SMOI JOWIp
3y} JO UOINBUIWEXD UY ‘UONDJAP Ul SIJIYS [BUOISEIDO
Ajuo yum swonsduy jo spaipuny 10§ Ppudxd

$109J0p 9SIY] 20vLID) IIMO] ‘1381e] OY) uQ  'SIORII)
1mop pue 1oddn Y1 Ylog U0 POAIISQO Iq UBD SIIJJOP
ouly pue ‘2de1rd) 19ddn oyl uo PoaIdISqo Aq ued

SMO1 ‘ez "8y up  C[[90 nun QDBJINS Y] JO IINIONIS
[euIO)Ul 3Yy) pue ‘spuejsl I0J 23S udonesnu

AY) ‘SI1D9JOP Sul| 2Y) JO 2INPNNS dY) [IBIdp 2loul

Ul 2AJ0SQO 0} dJqe 21 9m ‘Qz pue ez ‘31 JO UONN[OSAI
AY) IV SWOIR PIZUOWIP JO SMOI OM) A[uo JO
dunsisuod (1) 2oe13) 1S9y31y oY) WM ‘¢-1 PpIjaqe]
‘2[qisia are souejd 2o1y) ‘QZ ‘S uj 'SIOBIII OM)

Jo sisisuod vz 814 -uonnjosos IdY31y A[oAIssadons

1 ‘p 8y ui se Jouuew owes oY) ul poredaid saoejins

ayi jo safewr moys qz pue ez saingdig

‘ssouydnol a3po-dars wol  spueisy,

ysi3uusip o1 opqissodwy 1y sayew sa3pa dois

y3no1 Kpwanxs syl ‘Y 000°1 K11e2u jo suoneredos
dois a8eroae odaey yorym ‘sooejins Suine)s

1B A[PWANX3 INO U0 UAAD Isneddq I[qissod j0u si

siyl ‘o8e1oa0d pue[si [euondeyy oyl Jupnsedw pue
soodejins e[y ApPwonxd uo sa¥ew WIS Suiueiqo 4Aq
paje[nd[ed 3¢ pnod uondafs snioydsoyd jo unowe

oy orduud ur apym ‘104e] O1WOIR JSOWIINNO

Syl ul UOdIIS 10 wioﬂwo.m.“ JO uonMINSQNS JAJOAUL
sased [je ul nq ‘Jokepe snioydsoyd e Kjdwis j0u
2l SOIMONNS PIAIISQO 9yl eyl sajedipul syl -98ps
dois 1wySoy-oiqnop sy 01 sepnoipuadidd uni  smol
nuip 3 (q1 8y ur se) sdyis oqnop e pue ‘sagpo
dois yoowrs oy 01 poqrered uni sooejins pasodxa
-€Hd JO SMOI WP aY) eyl pPulj 9m ‘SIsed [je u
‘@orjIns ([QQ)IS UBID 2} JO Jey) 0) I{IWIS JOUUBW
e ur ‘sodpa dois 1oydnor yum deuidie sadps dois
qoows APaneredwod jeyy puyy am ‘z-1 91y se yons
sofewr o[eoss-o8ie; uy 'qq 'Sy ur ,SZ. Pareqe| aIe
yorym jo sojdwexd [e1oads ‘sdmys wSdy-oiqnop jo
suotdoa1 [ews jo uopewoj snooueiuods Y1 01 sped)
$ased Qwos ul uoneuwoy puejst pue Juydnos doys

Jo oa18ap owdNXd oY) eyl dou om CKjeury qy Sy




jo owos ‘oinjeradwol pue 38e1dA00 Jo uonouny

e Se saipnis pajonuod ySnoryy (saInionns
JIUOINID[Y JUDIIJJIP ‘Q0udYy pue) A)Nudpl [eNWIYO
WUIOJJIp 9ABYy Jowp 2[3uis ' Junmnsuod swole om)
ay) y3noyr se eadde pue ‘(opis yoed 10j Kupqeqord
%0S) IDWIp Yl JO IOYIO JY) IO IPIS U0 PINRIO]
skeme ore suoisnnoid ym 2@ eyl SMoys os[e

e¢ ‘81 Jo wuwondadsur 2aso|ny -ddeyms (J00NS SH-AIng
e doje suwip d-4 OV pAInquie are pue sowip IS=IS
woyj o|qeysindunsip Aedd o1 eg¢ 3y ur sIowip
LML o 6r g
jeiqio Surpuoq 1 pazifedopPp e woiy Ajuewnd

‘SUIOle IS OM] JU) UIIM)AqQ Pareys

[2UUN} SUONDDID JBy) 10B) 9yl 01 Inp ‘JJId jun

Ayl Jo 1919 oyl ur wnwixew d3uis ® Ajuo Suiaey
siourtp paodeys-ueaq moys doejns (JQQ)IS ued[d> Y
J0 sofewlt WIS SUONIIPUOD [EINUDPI IOPUN ‘ISBIUOD
up suorsnnoid Omi Olul POA[OSAl AIRd[d S [[92
nun ({x7) yoea jeyl moys safewrt WIS oy ‘(saders
soejins pordnaoo Buiqoid) serq ojdwes sanedou
IV O0RJINS UBI[O AY) Jo eyl woly WP
Ajlenueisqns 2INIONNIS  |euldlul ue Yiim Ing
‘Amopoudd ([x7) ® Sey sodejInS ASAY JO [[9D jIun
doejIns Jyl ‘9dejuns ([OQ)IS UBID Oyl Y] "PIAJOSAL
9Q ued (9O 1IuUn J0BJINS 3Y] JO JINONNS [RUIdIUl

oy ‘eg '3y w Aprenonued pue qz 8y uj

‘SpURS 9Y) UdIMIOQ Ipim 1owip J3uls

e Auo 98puq e Sulwioy ‘Spue(s! JUIIJJIP UIIMIQ
ded a1 possoro 0y eadde 10120 191 12 pue w31
wonoq 1 sSuins Iowip oyl Jey 99s om ey "3y w
‘Kiduisuading  's109j9p 2uyp AQ SIpIS Yloq U0 Ppapunoq
e 2aoew9) 1sowdor oyl SunININSUOD SMOI ISWIP OM)
oy eyl smoys qz -8y uounjosar 19y3iy e ‘Apejung
‘§199Jop dul] AQ SIpIS yi10q uo papunoq st ez 8y

ut WS wonoq 1k Sumns Idunp 9y SIJ9p duif (Jo
dol uo j0u InQ) 01 wIdelpe pawedonu saey s3uulls
DWIP yoym ug sojdwiexd JRIDAIS d18 1Yl ‘BT

'8y up  Ymord 1ea£-1Xdou 10§ SIS UONEIONU SB 0B

0) I1eadde s109jop oulj 99yl ‘IdI[IED PIOU Sy

"(Ld1.) $199)9p oul se A[9ANd9[[0d wdY)
0) 13J31 A|dwiis Yuoyooudy [{IM oM pue ‘sS3injdnns
repiuls 9aey 01 Ieadde siajop ouyp aseyd-jo-mno pue

aseyd-ur ayJ, ‘Axijidaowoy  wodI[IS Ul PIAIISqO

salIepunoOg _m%( NME o) 1ejrunis sieadde pue ‘(smois
nuip oyl 01 Jenoipuddiod) uonodalp puoq IdwWIp
o1 o) [dyesed Yy pR'E JO JIYS [euonB|SUBRL B SIA[OAU
yoiym Arepunoq oseydnue 14y, ue Aq powesedos
Ajuessooou ore suoidar asayr (,q1d40.) oseyd

-jo-;no pue (,d71dl.) oseqyd ur ase sopis onsoddo




om} Ajuo st 199J0p Syl JO YIpim [B101 9Y) eyl Si

a1y paziseydws oq 0y ynsar jyuewodwy jsow Yl ‘qg
‘31 Ul UMOYS SMOLIR JY) UJIMIIQ PAINSBIW  ‘103JOp
e yons ssore poinsedw apjord 1431ay ay) smoys

¢ ‘qiy woy udamidq ded moireu ® Jo woneuoj ay)
ul Sunnsar ‘pajesedas Apy3is pue JYnq Iyl piemo)
ul pojind uddq 2Aey SIOWIp om} Ay J1 se reodde
S100Jop Jull Yl 1Yyl moys qz ‘Siy se gons sofeunn WIS
‘SMOI IDWIp Yy 01 paqered ‘s109jop oulj 9yl SSOIdE
sajijoid uonedniiod poinsedw OS[R IM  ‘S103JOp dul|

oyl jo ammeu osyy Ajnuopy djoy 01 I1opio uj

‘MO[2q  PISSNOSIP

se ‘spunodwod snioydsoyd-uodrqis oruediout

10j pue 2d5eJIns UODI[IS PIZLIdWIP IOJ Elep dINIeIdNI|

uo poseq syidus| puoq orewixordde papnpout

OS[E QABY OM ‘UONDIS UOISSRISIP oY) deljioe)

0] 19p10 uj -adepns (100)IS dy) doje siounp 1S-d pue
‘d-d  ‘1S=1S Jo samnjonns ay s1dodop $ am3ig

21mdid  qpesaao

SIYl Ym Ju2Isisuod ‘seiq aanisod e suoisnnoid
se seadde ose siounp J-1S jo .spuoq SuySuep,

IS 91 0) paInqu)e pue Seiq d9ANBSOU ) PIAIISQO
suoisnnoid dY) eyl JUIWINDSP O} S|qE IIIM oM

‘I9AOMOH  uoneSnii0d oIl A19A pamoys 3Jdejins

oY) Surjouunm) 9iqeIs Sumad ur paddOns PpIp oM uUdYM
‘sroudyung  ‘sarodweooid (g7 se moO| se sjudlInd e
udAd ‘Juijouun) JjqeIs JAJIYOR 01 UIRIQO O1 INIIYJIP
A[owWanxa 31 punoj am ‘suonNipuod seiq-oanisod
opun)  "s9jeis addejns paidnodoun oyl Jo uONEIO|
feneds a1 Ajnuopr 01 ‘seiq aanisod 1e sddejIns
parewiwidl-4 Yy Jo safewy uonIN[OSII-OIWOIR

uie)qo o1 paydwane osfe am  ‘aImdNIIS JWONIID
dudea a9y saqoid Auewnd WIS oy ddulg

‘siowp 3uipunouns dy uey I1dydiy y ¢'Q Inogqe e
saInjedy wsuq, o ey pue ‘doap Y 01°0 wnwiuiw
e Aq pajeredos wrede y [°0F7’¢ suoisnnoid om)

01 asu JA18 syowp g-4 1Y smoys opyoid ouy syl
‘e¢ ‘81 ur speaymouIe payIRWIUN JY) UDIMIAQ duUl| ®©
Suore o3ueyo y319y painsedw Y SMOYS YOIYm ‘qg¢
‘83 ur Ajdoaneinuenb olow umoys ore swWIp J-1S
pue J-4 2y ssome Jujjouunm) WIS IUIIINI-IUBISEOD

Jdpun painsedw sadueyd wSdYy oyl

‘SIQWIP I1S-d [RUOISEII0 Y)Im
‘spunp J-4d Jo Anrewnad sisuod ¢-1 ‘8 ul poalosqo
sooejins pajeulnwidl-snioydsoyd oyy ‘snyy  "uooi[Is
st wole (19y3uq) 19y3iy oy pue snioydsoyd

SI wo)e (JoyJep) IomO] oY) Yolym Ul SIOWIPOIDDY
d-1S woiy osue ¢ ‘31 Ul poaldsqo sous ,yduq,

Y1 1By} SPROUOD IM ‘MO[aQ PIQUIDSIP dIe YIIYM




Inoge  pangQinsip  Aqeoiowwis 218 SO1IS1Id)ORIRYD
Suijouuny o ‘uredy 'y 8y ur paordop

se ‘swoje snioydsoyd syl wo sjenqio med-ouo[ Iyl ol
3le1S JIUOIIJP A9 [']- SH[} JInqime am ‘spuip d-d
ay 10) ¥ 7'¢ Aq paesedas suoIsn1i01d pPoAJOSII [[9M
oMm] [BIA31 soSewnt WIS Syl eyl e} Yl uo paseg
‘A310ud WIS Y} MO[Pq A ['] & sdEs jJo Asuap
aoejins oY1 ul asedrour dieys e soedIpul A [°[-

Iedu u.imd ur asearur dieys oyl SHOA Tl noge
ueyl 1ojjews sadeljoa aanisod 10y pue IOA (1 uey)
njews 23ejjoa osanedou 10j 019z piemoy JuiBunyd
wound  Suipduuny ‘A1qerapisuod

pides oy

pauopeoaq sey ded oy) 1eyr smoys q9 ‘31 ‘soejins

yim

pajeuIuIdl-d 9Yl JO UOHBWIO) IV "9ovjIns

(100)IS UB2[O 9y} JO SHIUSWIINSEIW m:ow_fmoa yum
Ju9IsIsSu0d e s)nsar 2soyy ‘ded-piu Arewixoidde
pouutd s1 [0A9] W Yl 1Y) Junedipul

‘seiq dn-ojdwes A (@ noqe panquisip A[[eOINdWWAS
)sowfe s; ded oy ‘rowp IS=1§ UBID JY) JO S[IAI
Suipuoqniue ,x paidnoooun oy pue u paidnado

Yl udomiaq 2JdudrdjJip AS10ua Ayl St Youym
‘pim Ad ¢g'0 Ajorewixoirdde ded e smoys eiep oy
‘aovjins ued[d Yl uQ -dderoa djdwes ‘sa juILNd
Surpouun) ayy jo wyredol ayr 104d om ‘Kyordus
104 -sarodweoord (08 Jo wdund  Juiouun)

e pue A G- Jo a8eijoa ojdwes e 3uisn parengdols

0t

sem oouelsip dn-ojdwes oyl sjudwoaInsedw ISIY)
104 1 '8y 10J paquosop se 1akeprdao snioydsoyd
sy Jo uoneredaird pue 210J9q yoq z-1 8y ur umoys

sooejins oy} uo oapew swowsinsedw Adoossondods

Suijouum Jo synsor oy smoys q9 ‘8ig

‘ooejIns oY) uo sidup ¢4 Surunog

szoydsoyd o1 oInqinie om Yoiym JO isow ‘ddejIns
oY) Jo y (I IsouldANO Yl uIIM snyoydsoyd jo
wnowe 231e] e Sunensuowsp ‘L6 Arewnxoidde jo
ones yead ® yum ‘A9 1z e yead smoydsoyd o3ie|
e pue A9 76 1& yead uooipis o3re] e smoys wnidods
1980y oYy ‘eg -8y u] -JeJINS Y} JO Asnidnxs
JIHOI9[0 ddud[eA oY) aqord 01 Adossondads
urjouun) 3uisn pue SisA[eUBR [RIUSWI[D 10]
Adoosonoads uond9[d 198ny 3Buisn ¢-1 8y w umoys

$90BJINS OY) POZIIANORIBYD OS[B IABY OM

"$109JOp 959y} JOJ S[OpPOW [RINIONIS uddIMIdG
JRUIWILIOSIP O) Pasn aq ued 123jJ9p aY) Jo Anowwds
JISEq Y] ‘JOIB] PIASSNOSIP 3Q [[IM SY "S199JOp o)

Jo AnpowwiAs ay) densni[r 119q o3 ¢ "8 ur uoiysej
JNERWAYDS © Ul POPN[OUl SI JININNS SfY wole JaAe|
-pu0odas oY) y8nouy; sossed pue ‘ouerd doejns oy)
JO sowIp Oom) u2amiaq Aemptw sassed yoym oueyd

AnowwAs ® SulAey 109JOp OY) YMm ‘OpIM  sIowlp




poresponu sey s3ulns JOwWip ISyl Jo yoed [ 8y ul
*'$109Jop aui] 9y1 03 juddelpe paedpnu s3uins Iounp

.$d. £q pajediput
‘sSulns JOWIp [[EWS [BIJAJS die dI1oyl el 2undy

anum 23e1aA00 13ydiy e oylun

J0 w0131 yop J1amo] oyl ul ‘opdwexd 104 -doejins
oyl uo yYmmos3 pue JJEd[ONU SPUB[ST YOIYM ul
puuew oY) soSueyd OSje S100Jop JV Yim S109J0p (71
oyl jo wowddedar oyl  'qL pue eL S ui poAIdsSqo

9q UEd SOUEPUNOQ ZdV PUE [dV UL .
spuest uaym (Aupiqeqord %0§ YIM) PawWio)

*199s5191ul

saprepunoq oseydnue ,zdv. Pue ,[dV. 9l 33e10A00
SIYl )8 PIAIISGO S109Jop dul[ A[uo dYl ‘pedisu]
‘a3e10A00 snioydsoyd 1oy3iy 1e podunouoid

0S 219M YOIYm S)09J3p dul] I JO 20udsqe

apjdwod Yy st ‘sodewi IO WIOY) QOUIIJJIP
SNOIAQO S$SJ] ING ‘puodIs Y "SIOBIID) deISqns

pue puejsi AJnudpt 01 ynoyJp sem 11 ¢-1 3y

191pJed dyl ul Iym ‘uonddfd 1§ Aq paonpoid spuejsi
oyl woiy 9rensqns [euiduo ay) ysindupsip o1 Ases
aunb sty 4 8y ur se ‘xAImoy ‘njews A[jenueisqns
s1 juowoaoejds'p uodIjis Jo jJunowe Y] sdadewn
J21Ied oY) ul 9soyl 9)i Yonw spuejst didonosiue
£18uons jo uonewioj Y1 ul Junnsos “yuswode[dsip
UODIIS [eHURISQNS |[NIS ST 219Y) jey) smoys e/ 3y w

ofewnt WIS 9[e0s-031e] YL UIAPRY §T8 1B tHd (£-1
‘81 uey) oinsodxd 1m0} ¢] Jo l1oej e) snunwdue]

I

§'1 Ao o) doejns ([00)S ayi Suisodxo £q poredoid
sem yoiym ddepns ([0S ® Jo uonnjosds 1dydy

A1aA188000ns 1 soSewr moys § pue [ soindig

‘ovjins oYl uo Yimoid pue edONU

SpUB[SI YoIym uj Jouuew oY) pue ‘Judsdid $1d9j0p
Jo sadfy oy ‘A3ojoydiow odejins oY) sadueyd
Apueoijiudis o8e1oa0d snmioydsoyd oy Suronpas
) Mmoys s)nsal 3say] -snioydsoyd jo o8eidaod
IOMO[ © (lIm 2InmdnIs doejins ay) Jo suonediisoaui
Pa1onpuod am ‘pajieiop oslow ur Juiforpe sy
aednsoaur 01 10p10 U] sowip J-1S pue 4-4 jo Loje
ue JO SISISU0D K[[enuassd ddeyins 9yl ‘Ajun uey)
ssaf Apydis st a8eisaoo snioydsoyd oyr uoym ey
moys ¢-1 som3iJ -o8erdn0d snioydsoyd jedoj ayr wo
puadop [[Im SIdWIp 1S=IS pue J-IS JO SjUNOWe 2ANE[dI
SIY} ‘syowllp J-1S 2wos pue spwip g-4 Jo Ajrewsd

sISISH0D 9dejins Yl 93e1dA00 Y31y I IIYMm

a8ei1340d Jafgouowr Mmo[3q siafeliaa0

snioydsoyd jo sanaadoad pue uanpnng (g

‘ded-pru  Kjorewixoidde

pouuid [ins St saoejins parealssed-snioydsoyd
asay) 10 A31oud s oy ‘yuedop adL1-u ue se
spoe ous 2ome] IS yInq & uo Sunmusqns snioydsoyd

y3noyie eyl Bunedipur ‘seiq dn-sjdwes o010z

]




pue suoIsudixa OYigoduly pue spue[si 23ie]

Jo uonewloy smoys uiede ddejns Y]  SPU0IIS

09 10J UIAPRY 916 01 Suiesuue Apuanbasqns

pue ‘I ‘S ul umoys asoyl Ny ‘sowip J-d Yynum
poreaissed Kpo1ojdwod sem yoym oejins e Suiyed
Aq poredoyd sem yoiym adejns e jJo uoidor y (0S8 X
00s's ® smoys eQ] ‘314 -smoydsoyd qiosop L[ented
0l Ppoledy Ssem 2deJIns pIjeulwial-snioydsoyd
APRdwod e yoiym ul  sjuowiidadxd pajonpuod osfe
am ‘sonouy Yimo13 ay) AqQ poleurwiop Si InpdnIs

J0BJINS POIAIISQO YY) IOYIIYm QUiWIdNSp O]

uoiljeiodead

£q paonpoid siafepaaro  jenaeg (@

‘sonsnels aind jo siseq 2y uo padadxd 9g prnom
uey) sWIp J-4 PuUE IS=IS JO SIdQUINU IO[[ewIs pue
sIwip d-1§ Jo 1oqunu 4234p] B ul 3unnsal ‘jeas
9Q 01 9AJ1[2q 9M UYOIym uonelasp y3is e s1 a1yl

‘JOAIMOH  'sousnels aind uo paseq paroadxd 9q pinom
Jeym w0l Jej jou St UONNGHISIP A4l IBY) MOYS
s)nsal [ewdwadxe oyl (saul] [edNIdA KAedy)
synsal  [ejuowddxs asoyl yum poreduwrod (soAind
popeys) sowip 1S=I§ pue ‘d-i§ ‘d-d Jo Aoie wopuer e
wioj o) doejns B uo Ajwopuer parred ‘swole wodIfIs

oLz pue swoe snioydsoyd 99y Burureiuod adejins

(A

€ 10J SUONdUNJ suonnqQuISIp Pa1dddxd Yl smoys g
aingy ‘uvosiredwod 104 spUWIp J-1S pp7 pue ‘sowip
I1IS-1S €1 ‘sowip d-d 11 paiunod am ‘(uoidar jsowdo)

o) 1dooxd s3ewrr dipud dy)) qg 2ungy Jo d0eNI)

1oddn oy) ug "qg 3y se yons sofewsy ul sPWIp J

-d pue ‘d-1§ ‘I1S=1§ JO Idqunu 9y) pIunod Im ‘wopuel
st Jakej adoeyins oy ur snioydsoyd pue uoaijis

Jo uonnqginsip [eneds oy IaYIdym 91e3NSOAUL

0} pue AN2WOIYdI0IS 9OBJINS JY) DUIWIDRP

0) 19p10 U] ‘qg '3y ut 1g=I§, AQ pajedipui dIe SIdWIp

IS=IS JO sojdwiexa om] -odejins ued[d ay} uo se )snf
siowlp podeys-ueaq o) osu3 Sulald ‘PIAIISqO 9q ued
SIOWIP I1S=IS 2WOos ITeISA0D J JOMO] SIYl I8 ‘I9AOMOH

I21U3) Y} UO Jou ‘SIdWIP Syl JO IPIS U0 0)

paiedsoj are (swoje 1§) suoisnnord aym oY)l Jo isouw

‘safewrt JOI[IBI SYl ul Sy  SWOIR [ENPIAIPUI YY) JUNOD
01 oqqissod st 1 ‘qg ‘3 ur se ‘vonnjosar 1soydy

oy} W srowip snioydsoyd-uooijis Jo dduasaid oyl

01 onp ooueieadde popow e uo soyel uieSe adejins

Al teys smoys ey andy ‘wonnjosar 19ydiy 1y

‘goejIns  PIleUIMWIID]

-d 2Y) 01 uey) UODIIS UBID JO IBY) O} Fejuwis
210w 3q 0} sieadde sooejins 9soy) wo ZurNddO
SONSUIY Imol3 pue uonBI[ONU Yl SNyl  UOds

ued[d 9y isn{ ‘Arepunoq oseyunue ZJy ue uo




¢z *A1ow028 waIopyIp  Apueorjudis
e J0J Inq ‘(]100)IS U0 swojepe QS pue Sy I10j UBWIIAIG
pue 3ue] Aq paBaIl UDOQ 9ABY SUOIIORIdUI
deqiospe-aeqiospy ‘Joupred owip 1S S 0} swor J
Sy woiy Idjsuen 93ieyd 0) NP SWIP J-IS UIVMIAQ
SUOIIOBIJNUI D1IBISONDI[S 109IIp wWoi) dsue Iy

10 (m01 10oWip ' Suoje uondaIp SsdeuINe L(eoidly
yoym) Sunn sowp yum paeosse aq 1y

Yorym SIOWIp UdIMIOQ suoldeidiul  d3uer-193u0]
owos s§15938ns syl Csnun jounp 1S-d usemioq Oeg

Jo Sudeds ® yum ‘mo1 1ounp udAld e duoje sidwp
1IS-d 2y Jo Suuopio [enudjoid owos 3q 01 teodde
S20p 2191 q[ ‘81 ul 191uU23 dA0QE ISN[ "SIWIP

d-d Pue ‘g-1§ ‘IS=IS JO uonnqunsip wnuqiinbs oy
$2quOsap AdYI] isow Inq ‘ssa0oid  payurj-Kjresnauy
B WOJJ )J[NS3I jou S20p §-L pue ¢-] Sy ur saderonod
10431y e poalasqo Buifo[fe oY1 Yl SpNOUOd

am ‘sny] -poydw sty) Aq poredard woym uoaad

Aoje wopues KpJedU B Sulewdl JDBJINS Yl I1BY)
Sunesipur ‘ooejins syl uo s1WIP J-d dWOS pue ‘g-iS
“g=1S Jo sioqunu juedywudis jJo dduasaid oy smoys
q11 3y jo uonoadsui [ensiA ‘JoAdmoy adAr yoes jo
sIouwp Jo I1aqunu ayYyy jo sonsnels Sununod ajqeijal

¢l

ureyqo 0} dlqeun e oam ‘Aem snp uy paredsad
sddejIns ut Ioprosip juedyyiudis jo 2oussaid

3y} 01 anq ‘Amepunog ulBWOp ZJV UB U0 uones|dnu
pueISl 2A13SqQ0 9m e[| °8y Jo uo1da1 19MmO]|

op ur ‘ojdwexd 10j ‘Axends uwoolpis aind ur paasasqo
asoy) 01 Apejiwis 9ABYIQ Yowym ssauepunoq 74V pue
IdV Suipuij pedysul ‘sjor[o1 uielS Se $109Jop oui|
10] 20uUdpPIAD ou pulj om ‘Owidar 38erdA0d-wnipow
Y1 01 Apepiung -9oeyns oyl woyy snioydsoyd

Jo uondiosop oY1 01 pajefas aq WSiwr yoiym ‘eyj 8y
ul ,A. £q paeoipul se ‘19Ae[ 9OBJINS ISOWINNO IY)
up SISy AduedeA [[RWIS MOYS sownowos sdfeun;
uonnjosa1-ySig  Suneuiwopord sowIp 1IS=IS Yum
mou Inq ‘snioydsoyd pue uwodiis jo KLofe wopuel

e JO Sisisuod urede ooejins oyl Iey) moys ‘q|| pue

el "8y se yons ‘sadewl uwonnjosai-1aysi1H

uonenuaduod o1 jeuoniodord £Lpowns oq

1ou Aew ones yead 1S/d Y1 ‘19A9moy ‘a3uel A9 (01
-0L oY1 up suonddd Jo WBudl yied uoys £19A4 oY) 0)
onp 1Y) ON ‘g Sy ur pasn sojdwres oy} Joj pauieiqo
LS'0 jo ones yead oy jo 9,0p Adewrxoxdde ‘¢z70

Jo onex yead 15/d ® Sulald ‘JOMO| SI UOIRIIUIIUOD

snioydsoyd ooejIins oy) jey) SswIjuod

‘qo1 '3y ur se ‘Adoossondsads wonogd 193ny

‘'saIngy snoiadud ur asoyl 01 Iejlwis suoneutdeaur




YY) Aq patdnodoo 89 YuNOJ Yl PIM ‘UOIPIYRII)
e Jo s3] 921y) e paWIOJ dFe SPUOq DY)
3yl eyl yons ‘uonezipiqiy mmw y3noiyy spunodwod

(eo1wdyd swaoj  Kjreorddy  smioydsoyd

wN.< 1Sz o *Apy8is Ajuo suay8udj puoq I uip

1S-IS Y1 ‘1dRjul sulewdl puoq © Fuons dY) 9snesdq

t91BQIOSpR Yl O1 SPUOQ MIu OM) Juiuuoj pue

‘ejul puoq O Iyl Sujaed] ‘puoq % yeam oY) Supyealq

KqQ sindoo uddoipAy se yons s310ads jed1WIYd

YIM UOHDIBINU] .>N< 0€'z £q poeredos e

DWIP B uUiiim SWOR 1S OM) 3¢} yoIiym ul [j3d jun

(1XxZ) & ul S)NS3l UONRWIO) PuUOq SIYl puoq u Jeom

e pue puoq © Suons e jJo ddussaid s 0y anp ‘puoq

2[QnOp B JABY O) PIIIPISUOD A[[EUNIO) dI8 SIdWIp

IS=I§ [ewlou Y], 'Y #8°¢ X Y $8°'t JO suosuowip

sey [[99 wun ([x[) oyl ‘*adeuns ([QONS P uQ
‘SISWIP JYl JO 2INIONIIS Y} JOPISUOD SI] OM

‘sounp d-1S pue d-d jo Aprewnd

SISISUOD J0BJINS Y} Jeyl SI INSII [euly JYyJ °SIOBIII)
oyl uo pue Spue[sl Yl U0 YlOq PpANQINSIP Ajwopuel
uodiis pue snioydsoyd ¢l0q puly om 20uIs ‘ddejIns
oYy} uO suonedol wopuel AJedU JB SINOO0 ‘90BJINS
ay) owo i s1900> pue swip 1S=I§ ® wol) 1§ saoeidsip

aoejuns oY) jo do) uo paqiospe woR J B YIIYM

vl

Ul ‘uonoedl ywowade(dsip siyl jey) Mmoys sijnsal
wosaxd inQ  -oome| [BISAI1D oyl Ojul AMSQns  ued
woie snioydsoyd oy ‘ooejins oY) wolj $qQIOSIP H

pue soje1dossip €HJ oYy a1oym saimesddwa 1oy3iy
¥ ‘'S JO I1oqunu uoneuipiood e wole J a1 Suiad
‘spuoq 1S-4 Juons om) Supwioy pedsur pue Idwip
Y Jo puoq u yeam oy Supjealq ‘rouwp 1S=IS € JO
dor uo Apoaip paqiospe dmodjow tHJ Y 1Byl punoj
am ‘(100)1S uo tHd Jo uondiospe oinjesadwd)-wioos
oY) Sunednsoaur cnho&a snojaaxd ® up  -9jqissod

OS[e JJ¢ § JO JOQUINU UONBUIPIOOD B SeY J YOIym
ur spunodwod y3noye ‘¢ Jo Jaqunu UONBUIPIOOD

e sey swole J oyl yowym uy spunodwiod swioj

Kjeo1dAy snaoydsoyd ‘orqer owpouad ayy jo A dnoid
JO Joquiowl ® Sy OINJONHNS JIUONOJ[S JIdY) U0 paseq
pooisidpun oq ALjipear ued adejns oy} Jo uoneaissed
1Y) pue sowip d-4 oY) Jo Aujiqers sy -siownp
uooljis-snioydsoyd pue snioydsoyd-snioydsoyd

JO uonewIO] Yl MOYs A[Ied[d S)nsaI InQ

(100)!S uo sidwp J-1I§ pue 4
-d Jo saniadoag J1w0a)d3) Ppue IIP2wWOIn) (e




SIY) ‘JIOAOMOY 9[Sue puu A-1S 9y IsB2IOIpP O) se
Lem ® yYons ul UONBUIPIOOD [BIPIYERIND) WOIJ INBIAIP
pInoys spuwip d4-4 ul swoe 4 oY) 1eyj os ‘spuoq
[eotwayd ul asoyy ueyl swid) uoisindas dpmorno)
1031e] 0y asx 2A183 speiqio Jjed ouoj Ul SUONIIF
‘utens 9j3ue puoq jJo suonnqIuod Y paziseydwo

ARy _ _1j1QIopuBRA pue Jped ‘sonadioud  ooeJIns

St
ur syidud| puoq jo 3j01 AN 0) uonippe uj

g 7 2imonns spupAyouowr H(1xZ)-(100)'S

oY) 10} Y [§°T @ paInsedw ‘puoq uwp IS-1§ df3uis
e Jo yi8udy oy uey iIofuoy Apydis isnfl pue yi8uog
puoq Jowip 1S=IS oY) uey I193u0| A|qeIIPISUOD

) \.N:& §S'T st (100)iS Pporeuiwm)-sy ul Yidud| puoq
puip sy-sy sy ‘uvostredwod 104 (1x2)-(100)1S ueB9D
0) JANB[A1 SSANS 2]1SuU3) Ul SI J0BJINS PIILUIULID)
-snioydsoyd ay) eyl 100dxd> om ‘SIdWIp UOOHIS 10]
sy18usy puoq Suipuodsaiiod oY1 uey) IdIOYS e
puoq alensqgns-1owip 1S-4 Yyl pue puoq unp J-4
2y yoq 2ouig -ooejns dpuplyouow H(1xZ)-(100)1S
) 1oJ wm_ua:oa;:max pue [eqey) £q PoUNLIIIAP
soepuns 1§ SupApopun Jy) pue wole IS pazuOWIp

B udomioq yiSud| puoq y [T Ui ueyl IAIOYS Osfe

pue (y S€'7) AINQ oy ut spSud| puoq IS-IS 9y uey

news Apydiys urede ore sy8uad; puoq J-i§ 9SdAYL

Vm.boz.oo%ou ‘Y 87T pue 6y’ ore syidudl puoq g

-1S oW yoym ur ‘JE(1ISEH) pue THJ-1SEH spunodwod
) uo elep wWOI) pajewnNse 9q ued syIdud] puoq

d-1S ‘osimayi7  rodepns ([0QO)IS ueSd oyl Jo Q3ud)
puoq JWIp Yy 0¢'7 9y uey Iouoys Apydys stoyorym
‘Y 7T Aorewyxoidde jJo aoueisip puoq J-d B 2AjoAul
A (100)iS uo sowip d-d & ey 19adxd am ‘snyj,

7€ 1 m.:aEm | m=c=&=wc=oo -oyoned pue -suel)
OY) UIIMIAQ IJILIBQ [BUONEBIOI Y]l IRY) MOYS SIIPNIS
‘sdno18 jwommiisqns Yl udami}dq uoisindal SuS
szyjwuiw 0) uonemn3dyuod suen e idope sIdYIO

e pue uoneindyyuod ayoned oyy sydope YHI4 Auo
aseyd prjos ayy ur I[Iym mm.EQ? vd 10 PIAIISqo
Y 17T jo anea oy 01 dqeredwod syidud| puoq

d-d Moys Wigm jo [ , (Y 61'7=ddy) Y(EHD)Td pue
1 m.Q 177=ddy) ¥1id 3.2 v t=ddy) THd%4d oN.Q
11'7=ddy) YHI4d B8uipnput ‘punoj are adeys [esoudd
siy) jJo spunodwod snioydsoyd 1oyjo jJo I3quinu

V  Cooejns pajeuiunidl)-Cd ‘paziouwlp e soonpoad
aoeyIns (100)IS PaleuIuLId-Y[Ng 9Yl jOo swoe IS
moj Yim Ino3jow Syl jo swole uagoipky inojy oyl
Sueidoy  ‘(puoq d-d Y Suiureiuod dueyd oinw
e JO opis owes 9y} uo) uoneingyuod ,oyoned, e ui
punoj swoie udfoipAy ay1 pue 62 Y 11°C Jo 2oueisip
puoqg ® Ylim IOIOUB JUO O) PIpPuUOq e swole T

oy} ‘ojdwexs 10oj ‘YHCq punodwod ayr uf ‘a[nd3jow
BlUOWWE Y} O) IJejjwis ‘suonddpd  aed Juof,




MOys A[Iea[d S)NSAI INO ‘D[QBIOABJUN PIIIPISUOD 3
w3 puoq JuijSuep, pojeInjesUn uB YIM IDWIP

i1IS-d & Jo uonewoj oyl isiy e y3noyy

‘safeyjoa spdwes osansod e Isenuod yeom

Ajuo punoj osje A3yl -puoqyoeq IS-Sy B 0) painqinie
A 1+ Jeau s pardnoooun ue pue ,ned-ouop,
J1UdsIe QYY) O} pAINqQUIe A 9[- Iedu dels pardnaoo
ue ynm ‘(Joons uo smupp sy-sy Joj dedpueq

931e] Ajrejlwis ® punoj oym “|e 19 ‘19yoog AQ pasn

el
eyl yum judisisuod s1 uonerdrdiowur  sigg

"1SeNu0d
JIWIOle OU MOYS 2J0JOIdY) puR pueq UOHONPUOd YY)
owt Aposa1p [auuny A[AYI[ SUONDI[D ‘PeIISUl S[9AI]
A310ua pairdnoooun paapIdp-4 Aue JO 20uUdIsqe AY)
01 sa3eijoa oamisod e ISENUOD DIUONIID pue [eneds
JO yoe[ oy Anque op  "a8e1joA JnsudIdeIRYD

e je  uo-win), dieys ® moys jou sIop pue agejjoa
aanedou je ey yum pasedwod afeijoa Suiseasour
ynum Kmofs Anb sosearour seiq aanisod e

wolmd ay) jey) sarediput 9 -3y ur eep Adossondads
Sunpouun) oy ‘osimoyi]  ‘sdWIp d-d J0) 1SeNUOD
oMy K1oA moys soSewi Sunnsas oy pue Jujouum
JAJIYOR O} INOIIP SI ) 1Byl IJI[Ied PIIOU om ‘seiq
aanisod 1y 3q o) speiqio ired suo) ay) 10adxo pnom
U0 JI3yM UONEBIO| SY) JBAU puUR SUWIOIR J UIIMIIQ

uoneredas Y TT 2@ uey 108101 Anuesiyudis ‘Y

91

TE St safewt WIS 9yl ul ewiiXew udam)dq uonesedos

oyl 1Y Moys Yoiym ‘¢ 3y ur SowdINsedw
agosd auy ayy Aq pouoddns s1 syl AS1oud 1widg
Y1 MO[q A2 [°[ B s3] edipur s)nsa1 Kdooasonoads

Jred

Suyjouun) INO Yoiym ‘swoje 4 9Y1 uo Spelqio

QUO[, 9y} JO MO Jouun) KjONi] ISOW SUOIIII| Selq
aanedou 1y  ‘1a81e] Arqeropisuod sy ded oy ‘siowip
d-d 2y Jo ased oy ujf

KpAnejax 91 yoym ‘saje)s doejns Lxu  pardndooun

‘A330u00 W1 Y1 0) IsOP

pue x pordnddo o) y3noiy) smdd0 BuipPuum

uoIDI[d ISNBIIq waiopyip aunb eadde seiq

vZ ‘61

aape3ou pue oamisod 1B pouleigo soSewry  ‘sadejins

uodi[Is ued[d jo saIpmis WIS u] ‘-de3pueq a8iej e s

1-00_

219y} - s[enqlio patdnoooun 1samoj pue paidnado
159481y ojenrdoadde oYy uoomiaq uoneiedos Juoms

e oAjoaur Kpoyi pue Suoms aunb are spuoq d-d
pue J-iS oY1 Jey) 10B} 9yl uo PpIseq PpoOISIOPUN 2q UED

sowip d-4 9soy) Jo soniodoid owonodp oyl

‘sowip d-d 103 £310us ydwy © 01 peay pue

IOYIoUR Ju0 9IJIOJUIAI YOIyM ‘sojdue puoq pouiens
2q) pue JduEISIP PUOq IJUOYS OY) Yloq Aq paIdnpul
urens sey Juwip d-d Ay “PWIp I1S-IS AP Yum
poredwod jey) St NS WU YL CIS-IS Yum paredwod
0uRISIpP puoq J-IS Y} Ul 2SP24OUI  JUBHUWIWOIUOD

e AQ paseasdap 9q Ao ued 9j3ue puoq




(10001 uo ‘paopu] mm.man d pue I§ Qoq punore
s9[3ue puoq 21 sziwndo pue JdueISIp puoq J-1S Y
donpas djoy pinod Supin Jounp fowip 3@ jo 3unmn
£q paziiqers aq ospe w3 pue  puoq SuySuep,

s o) o) ned-ouoy snioydsoyd sy1 woij I1oysuen
uoId2d Aq pazi[Iqels 9q Y3  SIWIPOINY

d-1S tey) 199dxa opq  "wdIsAs J-IS Y1 Ul [eSIAL
JSEJIUOD B PIAIISGO J0U dAey am ‘1oy3iy readde
pPINOM WO SY 9Y) pue ISIGAII PINOM ISRNUOD Iy}
sageioa aanedou 13318 1B 1Ryl paIpard ospe A
AMym
€ |eoAdl pinom saSewnt WIS 241 teyqi paopaid

‘woke IS Y JO uoneso] Iy IAo uoisnnoid

Kay) “1JOoA | uey ss3| jo sadeijoa pue (saeis pafIy)
seiq ajdwes osanedou e -spwIp J-IS J0J 9AIISQO
oM Jeym Ynm udisisuod aunb ose dre soup Sy-is
10j SuOngInd[ed 2IMPONNS dWoNIIP vyl  Surdop
sy [euonmnsqns oYy ul djeipaundiut juenodu

ue Aejd Aew sSIOWIPOIANY yons jey) poIIsa33ns

9ABY pue JOWIPOIIRY SY-IS J[qels € JO dDUSIXd Y}

panipaid aaey ewekiysQ pue nx Aq suonednsoaul

_ao_.uhoosm_ U303y SUONEBAIISqo [eyudwiradxd

o yum wowddide ur ‘seiq 9jdwes sanisod
pue 2anedosu je yoq suoisnnoid se seadde swore
IS asay) ‘ynsax e sy ‘seiq sjdwes aanisod e swoje
1§ asoy) ol pue selq djdwes danesou e swoe IS

asoy) Jo N0 [ouumy A[Ipear ued suonsdd ‘pardnoso

L1

Ajrenired £Ljuo st puoq Buy8uep siy)l asneosdg

- puoq 3Surduep, yunoy e pue spuoq 331Y) Jo [el0}
B M 1Jo] SI wojle uodlis 9y nq ‘uoneindijuod
Suipuoq 9jqeioAR] B JAJIYOR O) J|qe uiede sI woje

sruoydsoyd oy ‘sounp 1S-4 ® JO 9sed oyl uj

‘31qeioAe]
Afreonadious aq uadad wy3tw N pue ‘zdwp IS-4 ©
ui0j 01 Jfqeroaejun Aqednad1oud 10U SI I JBY) MOYS
Kjrea[d aaoqe ejep dy) ‘sonjeA juejsuod wnuqinbo
91BINO0E UIRIGO O) PpIpadu are sonsnels Sununod
pajielap alowr I[IYM

1S=1S & JO A310ud d3eioAe oY) uey) QRIS ILO0W AD

PWIP -4 B pue Iowip

0’0 S! pPuoq IS-d 2Y) ley) IBIIPul SHUIWIINSEIW INO
‘snyl “(aounp 1§-d 12d A3 §0°0) sowip 12d Ad |70 10
‘oouwi/rx |1 KPrewrxoirdde jo o3uweys A8ioud 2915 e
sorfdwrr sip) ‘utAldy (0S 2Q 01 Jwnsse AjLreniqie om

Yoiym oimjexodwd) e je ur udzoyy, st wnuqinbs

ay) jeyy ownsse om JiI pue ‘oimesodwd) d)njosqe s1
pue ({.) [-o[0Ww 2[NOf [8H'96) IUBISUOO SB3 [ESIdAIUN
ap st o asoym (b3y) uy py-=nv diysuoneios
SIweUApounIay) oY) Isn am Jji  ‘L00 Jo boy

jueisuod wnuqiiinbs ue saonpoid syOWIINSEIW
Sununod 1o jo sinsar Yy ur Supninsgns

‘d-d + 1S=I1Se=(1S-d) 7 uonodeds uoneuonsodoidsip

oY) JOpISUOd IM JI ‘dnn jou ST Sy ey)




aanpPnay  133j3q pue  L3ojoydiop 3IdejIng (q

‘u01321 2J0vJINsS-JEdU JY) Ul PIAJIYIE 9q ued
Suidop 1Y) ‘srowip d-1S JO JIQUINU Iy} SWI[OYMIIAO
s1owip J-d JOo Joquau oy} d1oym ‘saderonod y3iy
e Ajuo st 1 ‘wole snioydsoyd yoeo 10 pajeard puoq
unjduep | KAorewnxoidde sy ary) 1kejouow §'Q
MO[9q $93eI0A00 1B 2DUI§ SIdWP 1S-d JO UONBULIO)
oyt Aq paeasd spuoq Zurjduep 1§ JO J3qUINU

a31e] oY) woI) SIsuIe A[ONI[ SIO0W I Iyl MOYS S$)nsal
INO ‘IGAOMOH  ‘SIowp IS=IS ued|d Iyl jo (pueq
puoqiiue Lx 9Jy)) sdie)s Jdeyns pardnddoun dIsulnul
jo pueq ® 01 19jsuen d3iey> woiy Suisue Se 3109))9
Sutuuid sy paraudioynr Aayy  pueq uonNONPuUOd
Ayl 1edu [OAd] I Iy yum adLi1-u padop

SOWo059q uoiI821 aodejins-1edu Iyl pue pouutdun
SOWO029q ddejIns Y1 Jeyl Juneospul ‘Ad Sp'0

Kq A815us Supuiq ui paseandur Apider aeys dz oyl
‘a8e1aA00 13Aejouow IBQU )y  ‘JdAR[OUOW [N U0 O)
3SO[0 onjeA [edNLID B payoeas 3Feror0d snioydsoyd
ayy mun A31d5ud ul JUBISUOD pIUTBWII JjeIS

dz 1S 2y ey punoy Kayp
Jo uondounj e se Ieys dz uodipis ynq Y jo A31u0

‘a3e10A00 snioydsoyd

oy Apmis 01 Adoosonrdads uoissiaoioyd pasn oym L1

81

.o—.._n 12 ‘n) Aq Apmis snoiadid B YlM JuISISUOD OS[e
s1 uondiospe snioydsoyd uodn ,spuoq Suijduep,

uodI|IS JO sioqunu 33re| Jo uonewlIoy YL

‘ddejIns ue|d oY) Jo SsidWIp

1IS=1S se Aem owes oy ui puodsar jou op swip |

-d 2ovjIns jey) 2S[O IO ‘jjews s1 sWIP J-1§ JO Sunin
(oneis) 19yNo eyl saledIpul SIYl paponq 3q 0)
eadde jou op swwIp
1Y) SMOYys qf pue eg
9801

I1IS-d 01 1wadelpe sowip J-d oY
'8y uy sofeun oy jo wondodsug

NS [eniUl oyl woly Keme Mol JOWIp

oz ‘81"
oayr 3uore y ¢i-0l

-A[deUIdie JO ureyd

soleSedoid yoiym smwip Sunn
ez-31z ¢ Budnpoird Arewn|n
‘uondantp ansoddo oyl ur ioqy3iou judde(pe si

ul Sunin e sIdnpul Ajjensn 1dwWIp duo jo Junjn Yl
9 0y Jowp 2uo 3uisned (d8po dois 10 19950p ujod e
Kq se yons) udyoiq Si puoq Jowlp 1§=1§ Y Sunoasiq
sue[d-10111W QYY) UIYM IBY) PIAIISQO UI}JO

SI 11 ‘SISUWIP IS=IS JO 95BD I IBYl J0U OM ‘IJAIMOH

‘J0U 10 PAI oIk SIdWP J-IS JIYoym Kjuiepsad

PIM YSIIQRIS? 01 Jjqe J0U AT oM °‘ISBIUOD OIUONIIO
pue SNOWO0IE  Jo umXIw ' ureyuod sofewt WIS

oY) osnesdg woe 1oddn oy 0) WO JOMO] Y WOI)
A1isuop uonoddd sioJsuen WP IS=IS ' Sunn dduls
‘pareldd are Iojsueny ofieyo pue Supn ey Mmoys

yioq

[ N.B:@E_hogxo pue

S)nsal [e2119103Y)

LE ‘9¢




UOIYmM SMOI IJOUWHP ‘UOdI[IS Ued[d UO Jeyl I0U M
“1S1L{  'SOBJINS IS URD[D dY) UO PIAIISQO ISOY) ueyd
Apuasagjip aunb oaeyoq ¢-1 "8y ur 9[qisia $199)9p

AUl AY) ‘ISAIMOH ‘K1epunoq zdv 2y Suiking

1 X
A12A1593)0 ‘spueist 1§ paeduold wioy 0y Suipuedxs

Apuonbasqns pue ‘s8uns 1owWIp [eUOISUdWIP

-u0 wioj 01 sauepunoq zdv dn SBuuaaod
1s31)  AQ A[9AISN{OX3 jsoulje SINJJ0 uWONEd[ONU pue(sl
IS 1Byl pamoys °‘[e 19 ‘psmoyiuolg ‘saimerodwd) mop
‘w1dV, PII0UIp 21 Ipis
-AQ-opIS 199w SMOI JOWIP Yl YOIYm Ul SOLEPUNOq
wCdV.
Yy $8°¢ AQ payiys inq ,uo-pedy, 129w SMOI IOWIp Iy

yorym ur sopepunoq oseydnue :s{em Om) Ui Inddo

e Axendaowoy uodis ujf

aseydnue  J[Iym ‘sourepunoq palousp ore

ued sauepunoq aseydnue, yong ‘Mol Idwip Yl
01 renotpuddiad spueisy 3y udamiaq (Oe=) y #8°¢ Jo
JIYS [eUOHE[SURI] B 1M ‘)103S191Ul UOIIONIISU0IAI
(1¥7) ® Sumqiyxs spuejsi uoym paIjeasd

3q OS[E ued S100Jop AUY| JO SSB[D PuUOIIS Y

‘sjuduneast yons
Aq oaowas 0y 9qissodwr A[jensn si UONBUIWEIUOD
[e13W  uONISUBN IIYM ‘UWIAIdY 0Pl 01 Supesy

Aq 2oeuns oY) woij paqrosap st smaoydsoyd oy
uaym readdesip z-1 '8y ur poAIIsqo S$109JOp dul Yl

1BY) 10B) 9Y) UO Paseq 9IIOY S109)J9 UOHBUIWEIUOD

61

yons Ino o1 oM ‘19Y01u  JoejIns-qns  WOo.j

Suisue $159))0 uens e w.m paInquIe sem UONBUWIOJ
109J9p 91 ‘uopeUIWERIUOD IN JO junowe 3yl

uo Buipuadop g1 pue g Ajaeunnxoidde udamioq Area
ued U JAYM SUONOdNNSU0III (ux7) 01 asu Suiad
‘€-1 "8y Ul PIAIasSqo 2ISOY) 0} JB[IWIS S109JIP dul|
$318010 UONBUIWEIUOD [BJOW UOIISUBN 1Byl PIMOYS

‘e 19 ‘SNYDIN  'SIOUISWINDID [BIJAJS IIPUD

8¢
PaAJasqo ud3qQ aAeq (JQQ)IS UO S$109JOp dur

'Y 001 Aoewnixoidde jo

qISud] 9OuUdIGYOd UOIDAD I Y uUIYUM SINd20
yoIgm Sulpue[s] 9AISUINXD JY) PpuUBR $1IJIP Oul|
o) wol} osue A[oNi| Isow syeans ayl ey iso8as
<3ewr anQ Suiyesns Buons pamoys uiaed
ddd1 24t inq ‘1adepeao snroydsoyd ® jo uoneuwoj
uodn pourelar sem UONONIISUOIAI ([XZ) Yl

T PUROY )y g g
uonddd A31oua-mof Buisn (joO)is uo snioydsoyd jo

SIOYIOM-02 pue nj ‘uonoeljIp
Apn)s snotaaid e uf ‘Smox Jowip oyl 0} Iejnoipuadiad
MO YoIym $199Jop dul] JOo Ioqunu 98re] e SuieIuod
soejms ay) ‘o8esdA05 Y3y e ey si a8esdnod

JOMO] 18 pauIeIqo Js0Yyl pue (Jdejouowr | IedU)

o3e1on00 g 481y e pougeIqo soSewrt oY) uIIMIIQ

aimed) Suiysinduyisip dUO ‘9A0GeR PpPaAou SV




0z .f.mouatzw (100)IS UB3[D U0 PIAIISqO SIOJIPp
pup Juisstr 9yl jJo Auew I0J JUNODIE O) PIAIIRQ
osfe SI 109J0p PIpuoq-x%, PI[{ed-0s Siy] ‘swoje
1Aej-doy oy jo ey o1 1enogpuadiod uonoduxp

g Ul SwWole I19Ae[-puodds jo uonezudunp Suimoje
Aq uondiospe on Aq poonpul urens datssardwod

Yyl 2Ad1JaI ‘Kopued £q pasodoid Ajeur8uo

‘$109j9p au:au?@-mﬁ: umoys £AJ1uaddl sey JJjosIdy’
7 11 .o-owi?oo an oy yum Suikrea Zupoeds
€ YIM pue SMOI JQWIp 20 Ayl 01 reinorpuadiad
D YOIYM §100J0p QUi JO UONBWIOJ IY) Ul SINSII
OS[e 20) pue IS UIIMIAQ Ydlewsiw DME] %E'p Y
JBY) UMOYS dABYy uodIjIs uo uopisodop wniuewsdd
Jjo suonednsoaur ‘Apuadal asop  sanundun
OYI0 10 s[eldw  uoljisuel) Aq UOBUIWEBIUOD
dejins-qns AQ paeAId SPIAYy urens o) asuodsar
Ul 10 UlenS OJISULNUI JA0WDI O} JOYNS juasaxd

ore yoiym ‘§)00§op w01 sAeure paIdpIo

1v-8¢
woij sy (JOONS U0 saImpdnns uxz, Ppapio jeyl
pasodoid uooq sey ) ‘uodiis 104 ‘SwINSAS [BIIADS
10] Aisnoiasid posodord udaq sey wsiueyddw

JOIP1 ulens e se $109J9p JO uONBWIO] YL

‘wsiueyoow JoI91 ulens e Se

198 uUdyl SO10uUBOBA JO SuUNSISUOD §109Jap AUl  "IdME|

0¢

je1sk1o  SuiAppopun oy) ur urens Jupnpur ‘Yidugg
puoq 1wWip J-4 Y1 wolj AP A[jenueisqns
s1 @8ud] puoq Jowip IS=IS 9Y) eyl joej Oyl WOoij
Sunnsas wsiueyd>ow o131 ulens e ae ¢-1 3y

Ul S109JOp JUI[ 9Y) JAJ[Dq IM ‘pedlsu]

‘Axendoowoy
UOdI[IS 10J I91]IBd PIAIISGO SIIEPUNOq

aseydnue oY) 10U B Iy PIAIISQO SIOIYIp duy|
ay) Jeyl Jesp st )t ‘snyl "z pue | samSy ul paaIdsqo

Apespd aq ued se ‘jjasyu Arepunoq oy Juissord
pioae Ajenide Inq Arepunoq 2yt 0) j1u20p{pp NeIONU
ay

ZdV 2yl jo doi uo Apoamp Auatdyyje aedpdnu

spuejsi s1ofejroa0 smuoydsoyd 105 ‘sopepunoq
sountp oy Axendo wooiyis aind JOoj se searoym ‘Os|y
‘goejins Jakeproao-snioydsoyd 2y 01 orsuinul

3q 0y readde peadisul A9yl INQ ‘UOHONIISUOIAI

(1x7) oseyd-jo-1no 2aeYy Yolym spuelsi Jo
uonoasIAul oY) woij Aduns asue ou op SI19AB[IAAO

snuoydsoyd oy) 10j PpoAIISqO S}OAPIP AU Y ‘Sl

1eY) --20ua1ayyIp oseyd Jeide] Aue oYM 103SIANUI
SMOI IOWIP 9Y) udym oOs[e Inq ‘jueisuod dMe| | £q
aseyd jo N0 INQ UO-PEIY [OISIDIUL SMOI WP UIYM
paonpoad $3199Jop oul] 9yl 1dherda0 snioydsoyd
oyl 10J ey smoys z "8y ‘isenuod up -sreaddesip
Wyl UddM)Iq KAJepunoq 3Y) pue ‘IGAE[IIA0

ajdwod v wioy oy ut [jy Aduns L uo-peay, 1w




A110011p pUE SIOWIP OM) UIIM)IdG Aempru 109j9p

Y1 Jo 10 Y yum ‘Oeg Jo yipim [R101 B dARy ISnw
199J0p 2Y) ‘iey) smoys eg¢ pue qz '3y jo uonoodsui
[ensIA se [[9m st ¢ "8y ut ueds auy Ay ‘zr 8y wr 1.
pojoqe} odJe s1pwiIp sy sowip J-J A1 isow e
Aoyi eyl s1s983ns so8e1oA0d g 1soydiy oyl e Ajuo
PIAIISQO 1B S129JOp 9SoY) ey joe] oY) pue “yudsdid
poapul dJe ddejins dy) premoy ur pajind aq 01 readde
yorym szsuwip ay) 1ey) 1sa38ans sofewnt WIS SYL
'SMI1A 9pis pue doi ur S109Jop aull 3yl jo Anowwis
oyl smoys Ajjeonewdyds gy amd -AnowwAs
1901100 o) Sulaey sjapow I(qissod [e1oAdS dre YL
aSNEI3q S109Jap 9S9Yl JO IMONNS 9Y) ISUIWIINP

Aisnondiqueun jouued duoje sdew] WIS YL

"90BJINS Y} IZI{IqRIS O) IIPIO Ul SSoNs 241ssa4dwod
PpE 01 paIdu S109Jop Yons jey) 10adxd om addejins
pajeuluIdl-4 9yl U0 UdY) ‘JOID1 ufels e Sse Joe

0] St $100J9p Juiumio) 1oy uosear ofewr oy jp "A819ud

Joejins [BIO} 9Y) pue SSANS [B10) IY) YlOg Isearoul

PINOM $133J3p PpIpuoq-u% uippe ‘dsed Jey uj "SSINS
2]1Su3] uil 2dejns dy) saoeyd oINS PIBRUIWIIN

-sjoydsoyd e jo uonewIoy eyl SsuBdwW YOIym ‘SIdUILP
IS=IS 9y) Joj uey) IUOYs 3q 01 sY3ud| puoq [[e
192dX2 oM 1Y) SA0QE PIOU IM ‘IIAIMOY ‘SIJAR[IDAO

snioydsoyd 104 -ssons [e101 oyl Suponpar Aqaisy)

|

‘ssons o[isud) Suippe Aq A310ud oY) SIIMO] 10D
papuoq-u e jo 2ddudsard oy ‘(ssons aarssardwod
ul Si IS U0 IJJABIAO O0) B IOJ YOIYM) MmOJ IOWip

Kopue ue 0819
6¢ pued p ﬁt L
"§103Jop papuoq-x Aq poonpoid ppda1) urens ay jo

e Suofe 1eY) UMOYS dAey
suonejndjed Aq pauoddns 1oyuny s1 o Siyyl  sayouan
asoy) jo uiBuUo 9Y) Sk [opowr OIJIP POPUOQ-% Y INO
o1 suofe swowndre ANOWWAS ‘0I0JII0Y]  Swole

19AR[-puU0IIS UIIMIOQ KAemprul SI1| 123J3p 3yl jo
I2U3D Iyl [Ipow 103jJ3p Popuoq-u OYt Wl JJIYym ‘wio)e
I9A[-pUOd3S © JIAO A[I021Ip pue SIOWIP JdeJIns
0M] UIIMIDQ Aemprur SOI| 199J9p SIYI " JO I9IUID

Yl ‘)nsaI B SY ‘MOl Iowip ' 3uoje SIOWIP UIIMIIQ

dupeds o st y pgg=0e a1oym ‘Oez st ‘siowip
JU-pafind, yoq 3uipnpour 103J9p Uil Oyl JO yIpim
12101 3y eyl smoys Apespp ¢ 'Sy w spyord auy ayy
‘KouedeA JoWIp B ANI| ISy 1B INI[ SYOO| YoIym woy)
uoom1dq ded y3is e yum ‘ooejins oyl owr payjnd
ore yoiym siowip omy a1 Jeadde s109j9p duil oy
ey moys ¢ ‘Sy ur uedss ourp oYy pue ¢ pue g soingy
ur saSewnr WIS 9YL
pue

N_..COmuo,r £q paipnis AQuadal
om?vgcm Kq pasodoid LjemBuo 109)Jop popuoq

- a1 oq jouued s1Aeporo snroydsoyd jo ased ay)
Ul POAIISQO S109JOp duif ayy ey Aqesoainboun ders

ued om ‘swowndie AnowwAs ojdwis uo poseg




SIdWIP SY-SYy 2A1oym ‘uondiospe OJludsie Jo Ised ay)

0y eapt sl duikiddy ‘19Kejouowr ¢ 1& Oeg 01

Buiseardop ‘08e10A0d uu?__c_zom._ [ 1e Oezy jo 8umpeds
e oAy s109Jap Buiadljai-uiens ‘ojdwexs 10§ ‘1§/90
JO osed oy uj ‘pasedrdul si 98e10A00 13el-pe OY)

se  A[yloows OJSBIIdUL PINOYS S109Jop JuiAd[aI-ulels
JOo A)suap oquinu dY) ‘(SIDWIPOIANAY 1S-90) 10]

Suimoje Inoyim ‘1S uUo 9N Se yons) wdIsAs Lreulq

e 10) [opow jayol-utens oydwgs e EN—

dwoi] £q o payod Asnoiaaid sy

‘JJOSId] pue
11 ‘6 ‘8

-ad8e10a00 snioydsoyd ooejins
ay) jo uoyduny Ieduij-uou ‘Suons v 2q 0} sieadde
$109J9p duiy Jo ANSUdP IY) ‘sayl [[e ' $109J9p
aull moys u op (8-L 'Jij ul se) UONBIIUIIUOD
M0[ 1o soSewnt o[ym ‘so9jop ouylf Jo SI1dquinu
o31e; moys (¢-1 '8y ur se) o8erda00 snioydsoyd
pAejouowr 1eau safeunn se ‘Suons onnb si
vonisodwod [eoMwaYd jJo dduanyur Yyl -A3ojoydiow
doejins (B0 Ayl pue ‘(ones 1§/4) doejias
ay) jo uomsodwod [eOIWAYD AY) :SOIGBLIBA OM) ISBI|
1 £q pavajje oq 01 Jeadde syooyop oull SyL
‘KjdAnuipap 21ow  uonemn3dyuod dmuole
Yy ounwiodp o) pamnbor oq M YIOM Ioyuny pue

‘oqissod osfe a1 sINPNS $109J9p x[dwod IOW

(X4

‘W€ POloge] swole oy e 9spo 1o (zp 'Sy uwt yorlq
u1 papidop pue) .z, PI1oqel SwWORE o) jJe e IdyNd
Ind20 )snw uonMinsgns B 10 AduUedBA B JO UONEBIID

oyl ‘sofewnt WIS 9yl Ul WIPIAY ANowwAs [[eIdA0 IY)
ulejuiew O) JOPIO Uf SIS [RUONININISYNS JdRJINSYRS
ur swole J jo aouasaid ayl wolj asue Kew

$109JOp Aul| Ay 210ja1oy) pue ‘Deuiwopard siowip
d-d 219ym 28e10Aa00 yBiy £1dA [nun suopedo|
[euonININSqNS 13)Ud APUDIDIJJO JOU Op SwWoje

d 'y djqissod osfe st 11 ‘saSeidA0d SrIpIWIO)UL

12 SIDWIP0IdNAY J-1S uo spuoq 3SurSuep

Jo sidquinu 93se] jJo 2oudsaid oy 0y 199339 Swdop
olqeainsedw Aue JO 20UISqE Yl PAINQUNE OM O{IYM
-;eadde s199J9p oull ay) pue deuiwopdrd swWIp (|
-d 2194m ‘sofeIan0d g 43y A19A 1 JIYS [9Ad] 1uLIdq
e poonpoid Kjuo tHd 01 (100NS Jo dinsodxd jey)

punoj UOSIdAO pue njx jeyl 2j0u Iz Aduedea

e Jo =Oh=_«ob 9S[9 10 IS 10 d JO uonniusqns Iayid
aatoaur soniqissod Koy 1sow syy jeyy s1s033ns
OUSPIAY JY) INQ ‘SUONBAIISQO ISIY) YIIM JUI)ISISUOD
$100J0p oulj Suneard jo sAem Auew JIe JIdY[ SpUOqg
nuip d-4 oy Sunoasiq smo1 1owip o) Jo INUID oY)
Suoje Sujuuny oueld oW IYl $9A13s1d  §109j0p
aur] sy ey Supsod8ns ‘Sunn sownrp Aue Jdnpul
10U Op SI109J3p AUyl Y ‘dSIMAINITT ‘71 Sy ur ouy

ponop oyl Aq poIedIpul SB WOJe IIKR-PU0ddS B JAOGe




st doepIns oy jo uonisodwod [edIwAYd Y eyl
deoipul sonsnels upunod y3noy  sadeard) 198ie)

woly Supudixd ,s1o8ulj, pue Spue[SI MOlBU U0
dede 1oyuej JJ pue SIOBIID) POPUIIXY U0 IdY1ad0)
10S0[D SAem[e 2Je S)109JOp QUI[ dYl puUdM JUIISISUOD
€ SI 2I0Y) ‘IOAIMOH  °IIQRLIBA SI SID9JOp dul] UIIMIAQ
Suioeds oY1 1ey) moys 7 pue | sy ‘uonisodurod

[ediwoyd udA1d © ylim JDBJINS B IO USAY

‘SIDWIP J-d JO UONBWIO) YIM PIIRIDOSSE
uiens o1 woly Aqenied jses) e asue 1y
siowip -4 PUe ‘g-1S ‘IS=IS JO UONNQUISIP [EdNSHE)S

‘sIwIp d-4 pue IS=I§ Jo
asuadxo dy) 1® SsPuWiIp I1§-4 JO uoneuoy [enuarayasd

-uou (Apyduys) oyy

01 Suiped; ‘aamisod Apysus s J-d+1S=1S (1S

-d)z uonoesr uoneuoniodoidsip syl yim pajerosse
a8ueyd 4AS8ruo 201 Y1) I1BYI MOYS SOUSNILIS
8ununod Ino Byl Jou osje I suowIadxd

yum wowoaide ur ‘Ayun soyoeosdde o3e1aa0d

d oY1 se rqunu ui sosearout A[pider nq ‘saferdsnod
d owripousdjur pue jjews e (0IdZ 1O) [[ews SI $399)Jdp
oui] jo Apsuap dy) ‘osed siy) Ul ;@ NI SIsealoul
osje sSons aodeyins Y1 udy ‘swowip Jd-4 P

01 anp Ajuewud S1 SSoNS Q0BJINS OY) Jey) SwINSSE oM
J1 snioydsoyd jo 28eroA0d ddejns [euondelj ayl

S1 @ 21oym ‘,@ SE IseIIOUL 0) SIPWIP d-d £q pordnodo

T

aoejns Ayl jo uonoeyy Iy 103dxd pom am ‘s1owIp
d-1S pue ‘g-d ‘I1S=1S JO AOj[e [ednsHeIS WOpuRl B 104
‘Jou Op SsIdWIp J-1S ‘(S199Jap oull Suisned 910JaIdY))
JoeJINS JY) O) SSINS I[ISudl uedyyudis ppe sIdwp
d-d 2nym ey dedrpur sywdwnadxa ing  'sonadisud

dejins Yyl u;

9101 juedrjudis e Aeyd ued g-1g
Se yons SIdWIPOIdIdY JO UOHBWIO] Y} 1BYl SPNjOU0d

0] sn sped| swowpadxd Ino ‘osed J-1§ oY) u|

‘judsoad
10U JIe SIOWIP 1S-SY SB YOns SIOWIPOIANIY eyl pue
‘ojdwiex? 10j ‘s;owIp 1S-1$ pue SIdWIP SY-SY SB {ons

‘woysAs oseyd-om) B JO SISISUOD JINMONIIS d0BJINS QY
Jeqs pownsse uaaq Sey M ‘ISAIMOY ‘Ssans [eioevjiojul
pue Yimoi13 jueIdRyINS JO S[OPOW IIYIO ISow

pue sy} uj siowip 1$=1§ Surureuod agensqns oyl
ya 3unsixaod adeyIns wodijis ayl doje srowp sy
-Sy paqiospe Jo suoi8al dAey 01 pudl ([im wANsKs ay)
Iedul] St 9AIND 3yl Ji 9ym ‘sadeIdA0d IjeIpowINuI
e uondiospe oAloR|dSIP 9ABY 0] 2[QRIOAER] SWO0IdQ
ued I ‘JedUI[UOu SI dAInD 98eIdA0D ‘sa ARioud
oejns ay) Ji ey pamoys dworl * (so8p2 dois

01 suisnyyip Ajqewnsaid swolepe uodijis yum) suepd
30BJINS Yl Ul SIOWIP SY-SY WIO] 0] IaAe| ISOWIINNO
oY) woIlj uodiis dde[dSIPp NG SUOHIPUOD SWOS Idpun

aensqns 1S ay1 jo dol uo 19Ae| paqiospe ue w0}

]




olow aq o) 1eddde spueist oY) ‘[eioudd uj  ‘spue[si
sidonosiue  A19a Juronpoird Inq suoisudwiIp Yjoq
ur sIndd0 yimold 1oylny eyl [eaadr safewnr WIS
Yl ‘WISIUBYOdW 0BXId 9yl JU JAN0dsanlf ‘§103Jop
aul] 94l Jo uonedso] oyl uid ‘pourioj DUO ‘Spue[sl
2say1 Jey) pue Ajwopuel SIndd0 uUOHEIONU jeyd
aqqissod osfe St 31 ‘opiqow 9q os[e Wy s109JIp dui)
ay) aloym samnjeradwa) paeAd[d B SINdd0 ImoId
asnedog ‘moueu pue Juo[ AIdA JWO0I3qQ SPUB[SI Yl
‘qz 3y wi pue (ySu 13ddn pue 1J9] JOMO] 1B IQISIA
$109Jop aul[) q 'Sy oyl ul se ‘osudp are S§}dAJIp

AUl oY1 JIdYm ‘S109J9p dulj Iyl AQ POUIRIISUOD

ag¢ 01 pud) spuejst SuimoIld oY1 Inq ‘s109jop oul|

01 1wddelpe deoponu spuefst Y onn st Nisoddo
oyl 1snl s1dAejdA0 snioydsoyd oy 10] 09J9p oY)
dn 10A00 Appoinb pue s109jop aseydnue uo Nedponu
pue[si 219ym ‘(100)IS uo Axends ayiun ey ou
I C19939p oYyl o) jopered sSulns JDWIP JRUOISUDIIP
-ouo Burwioj 1SI11y *S109J9p ISyl 01 juddelpe
SINDD0 uoned[dnu pue(st eyl moys ¢-1 'Sy Ymoid
pue uoned[dnu pueist IYi Yoq 3Sunodoasye Aq sonauly
Imo1d3 oy ur ojo1 © Aeyd osie  ¢-1 'Sy ur $109j9p

suil aY) ‘A31oud 2oejIns [®10) dyy JuiSueyd £qoaxy)

pue jo1d1 ulens e se Junoe o) uonippe uj

ve

‘810U 2304
20BJINS {[{€I2A0 SY) ul Iseasoop 98ie; e ur Sunynsal
‘smo1 Ieroipuadidd pue smor wip 91 01 offesed

yl0q I0SU9d} SSIIS [[RIGAO JY) IONPAX §1IJop oYl ey
s)s038ns snyy spuest Suo| ‘momeu ynum paredwod

SQOBLIG) B[} UO AJNSUSD 109JOP QUI| Ul 9ISBIIOU]

SIYL 's103Jop ouyn jo Ansuap Idydiy v soonpoad
sooR1IO 1981} UO INQ ‘YIpIM Mmolled IdY) O} onp
suotioafoid Iyij1aSuiy pue spuzist Iawip I9[[ews 9Y)

Ul PIAdI[AI AJISBd SI YOIYM ‘UONDAIP PUOq IdUIP )
01 oreied dnppinq ssons woij 9dsue Y3 Joqunu

Jul] arqeumA oY) jeyd 243AiPRq s\ Oep-Oeg noqe £q

patesedos s$109Jop oulf jo mqunu 1931e] YlNm  90RIID)

e woij 3upudxd ‘Oe g-; noqe jo Jureds oTeidae
ue ynum ° siaduyy, Kuew smoys | "8y jo uoida1 1o
JOMO] dY) ‘OSIMIYI'] 'SQORIID] OM] 3Yy) U0 [RINUAIPI
Ajrenuossa st yoiym ‘ofewnr ay) ul suoisnijord
oNym Jo Ajsuap 9yl uo paseq (paAunocd pue)
paynuapt Ajised oq ued SWIPp J-1S [ENpISaI M) Y|

‘owres aY) AJ[enuassd SI Sad0RIID) ISAYY Jo uonisodwod

feowwayd oy ‘tax  02¢ s1 11 20v1I9) IOMO[ Y1 uo
angm ‘Oez jo Burdeds o3eioae ue spiaif spueyst sy
uo S§199Jop sul] udImiaq Supeds oYy jo IUdWIINSBOW
‘ajdwexd ue se ez '8y Supyel "uomisodwod

[eotwayd sn ueyl 1opes ‘A3ojoydiow puejsi ayr o)

palejar Ajoyi; st Supoeds ul uwonelleA 2yl 0Ss ‘wIOjIuUN




Aisnoiaoid uo spueist jo sioquinu 98re[ jo uonEBWIOJ
oyl yum ‘A3ojoydiowr wur soJueyd OnseIp [BOAII
osje sooejins oyl ddouis ‘uopneaissed opduns uey)

xaidwod azow s1 snioydsoyd jo 109JJ0 Y ‘JOAIMOH

"1081n331d yuedop e se tH4 asn yoiym sassadoid gAD

ur ssdejins IS jo uonealssed oyl 10j sunodde LAyl
pue Ananoesr [eonuoy> MoOp B Ul S)NS31 winy ul

yoym ‘A310ud (w4 Oyl IdU SIIBIS JO ANSUOP Mo
K1oA B QABY SIOWIP 9S9Y) IBYl MOYS SIUIUIDINSEIW
Adoasonoads Suippuuny  sowIp J-d JO UOHRWIOJ
oY) Mmoys safewrt WIS ‘98e1oa00 1ofejoucur

1iny 1y
ayp ygnoiyr doeyms oyl jo sansodoid jeorwayo pue

‘sIWip J-1S pue spwWIp J-d JO UOneulojf

K3oroydiow oyy sodueyd Aqeonewelp saimjeradwo)

paLAdd 1B tHd 0) sooeyins (JQO)IS 10 dinsodxy

SUSTSAIUD)

'$1010e) 259yl JOo ddouenodwil 9ANRdI 9Y)
autuiid)op 01 pasnbar aq Im Yiom I1Yimg  sa3ps
dois juaeamnbour omiy 9y jo s91810ud 1UIAJJIp
ay) woyy 8unjnsar Answwise OlwWeUApouwrIay)

(¢ pue ‘so8po dois jo sodAy juspeainboui
OM) 3yl 10Ba1 yoiym swoje Suisnyjip 10J SIUINDIJJI0D
Sumons oy ur saidonosiue (g SPUBRISI oY) UIRIISUOD
‘10Ae]

01 1eadde yoym aensqns Juikpropun

§¢

Yl ul s109J9p aulf (7 (98eIdA0D MO| jB) Sduepunoq
aseydnue e 10 (aderoa00 ydiy 1e) $100j9p

auy] ay) Suore ,s3uws, IdWIP SWIOy YoIYm ‘ssadoid
uofjea[onu aYy) ([ :510108j INOJ JO UONEUIqUIOD

e 0] pamqune 29 ued Adonosiue [[eIda0 3y}

‘sSnyL  "$109J9p Qull dyl Jo uonode , Suipunoq, Jy) pue
wPNu enul 3yl jo odeys [eUOISUSWIP-[ Y1 wiolj
SUOINQINUOD [BUOHIPPE 2Y) SIOIOBJ 3s3Y) O) UONIppe
ul JAey om ‘walsAs 1§/d Ayl u]  :¢ Krewixoidde
1 pajewnsa onel dadse ue yum ‘oidoxosiue

04

os|e 2aI10jary) s1 odeys pueyst wauqinbo

ay) b .Nmuwvmvo dois g pue v a1 jo so1dioud
W2I3JJIp 94yl 0] dnp uonNQUIUCd Jdrweuipowiay)

e SI 210y} ‘A[[euonippy ‘Spuei{si moiieu
‘Juol ur Bunnsar ‘smos 1wiIp aYyr 01 [oesed idise)

mo013 0) pudl Spuejst 3yl ‘I[Ns3I B SY (smo1 Jowip

1 4
ayr o} 1eqnoipuddiad sind yowym) 23pa dars g, adh

oy Suryoeoidde wolepe 10j UAIOFJR0D Fupons
ay) ueyl Joews Yonw Si (SPUBISI IY) JO SMOI

owip ay) 01 [oqered suni yomym) 98pa dois vy, adh)
ayl S8uiyoeoidde sworepe 10 uaIdYJO0d Suryons,
JANDYYJO AY) IS4 °SI09JJO OM) JO UONEBUIGUWOD

e woij asue spuejsi sidonosiue Ob-vb ‘Th

‘Axedoosody 1§/90 10j pue Axendoaowoy 1§

gy ‘CC
J0j og (100)!S uo wniueuwrsds 10 uodis Jo ymosd

jeixends £q poaonpoid spuejst uey) oidonosiue




(9L61) sbzl TLT oS "waydondnig ‘[ ‘duey)d ‘v °¢

(€L61) 901

DZT  o0S "wdydonddy 'f ‘g ‘H'q pue ukasioag A '
‘(PL61) 668 TTT 00§ "wYIONdIY ‘ ‘Mowred 3’4 'l
ERLEFEDER

‘weidoig

digysmoo4 Aynoej [eHUSPISAIJ UOHEBPUNOY

20ua1d§ [euonieN oyl pue  weidold Ansiway)
aoejing pue el PIOS YdIeasdy [eAeN JO DYJO

‘SN Y1 Aq ued ui pauoddns sem Yiom S

STUIWIp3TROUYIV

‘yimoas

AaA) Suunp ynq uodijis ayl 0wt uopneiodiodut
juedop ur deIpouwiIdiul K[9yI| © 3l pue SWISAs
10Ae(I9A0 Ul JOI[91 ulels ur 3(o1 juenodwi ue
Aeid ySiw s1owipoidldy yons jey) 1sa83ns synsas
Ino ‘Aisnoiaaid pasapIsuod APpIM ud3q j0u sey
SIOWIPOIAPY JO uonewldoy a3yl y3noyljy" ‘Iolaeysq
yimoid pue uoueddNU JudIdJJIp dunb smoys

pue A3ojoydiow duusip Agedpd sylope doejns Yy

a3e10A00 13AR[OUOW IBOU OJfIYm ‘IS UBI[D O) IefluilS

9¢

are sassa001d yYmoi3 pue ‘uopedjonu ‘A3ojoydiow
aq) spwWip J-1S jo Apueuiwopaid pasodwod

$90RJINS OY) UO SONAUIY YImoi3 SY) 20udnpjul
K18uons 01 sieadde odoejns oy jo dnajew jedIwOYd
L
[eonspels-uou jjews B Ym Inq SWIp J-IS pue ‘ig=ig

SIDUWIIPOIANDY J-1S JO uonewlsoj 10} ddudrogaad

‘d-d Jo Aojje wopuei-K[Jedu e Sse poqlIdsap 3q ued
doeyIns oy) Jey) aedipul soushels Supuno)  siowip
d-d Y Pim Junsixaod spwip J-1S JO s1dqunu
a81e[ e jo sISIsuod 2dejins ayy pue readdesip
$109Jop SUI] 9Y) 1Byl JedAds sadewr WIS ‘98erdao0d

snsoydsoyd i1afejouowr ueyl sso1 Apydus 1y

uoxa [eroe) ayr Suipunoq £q

pue yimoi3 pue[st 10J says uonedpnu se uians Lq
qoq A3ojoydiowr Yimoid ewnin Y pue SONOULY
YIMoId oY) doudnpjul OS[e S109JIP OVl ISOYL

‘'ssons oaissordwod ur goeyjns oy sodeld a0 opym
ssans JIsud) ur doejms oyl aoejd AN s19de10A0
snioydsoyd 1eyy 108) Ayl 01 20UAIp Y}

anqune am (J00)IS U0 YIMOIZ dN I0J JOI[A1 ulells
® se Jjosio] Aq pesodoid 1a1[1ed d1om UYoIYm $190J9p
popuoqg-x 2yl 9q jouued A9y} eyl smoys soJeulnl
WLS 20 jJo Andwwis sy Inq ‘0819400 UOlBINIES
18 JoeJInS 9Yl UO DIQISIA dIB S§)09JIp aury sodpo

dsis jo Suiuoy3nos SwdNXd JYl pue $IOBLI ey




(g661) ‘TSI U] g 'A%y
‘sAyq ‘siowey [y pue 3uepy A ‘pysmoyiuorg [ €T

(6861) 01 ‘Tt Adooasosoruresnjn

Wowa H'f Pue RYOY YN ‘sPWeH 1Y TT

(9861) TL61 9T N1 A
‘syd ‘ynwdq [ pue dwoi] W'Y ‘soweH ‘Y ‘1

"(6861)  vS8T T V
‘JouydaL ‘1§ eA [ ‘IIUEY NN Pue SIPURH A 0T

(L861) opz TST 1S
‘g onwad qf pue dwoiy "W ‘siourey ‘Y ‘61

"(9861)  €£¥ES ‘T d A
'skyq ‘wnwa(q g’ pue dwoil "Wy ‘sIPweH ‘(Y ‘81

"(9861) 20y 6% "shuq "1ddy
[ ‘uosIKO 'S'd pue adeaeyiA f'd ‘nA “TW LI

“(¥861) 9vy T
vV [OUydal 19§ "JBA [ ‘UOSIOAOW 'S'd pue nx “TW 91

(€661)

§8S “TZ M1 'A%y 'sAyq ‘ewrekiysQ 'y pue nx "q'd ‘Sl

L

(1661) $S0€  ‘TF d Ay 'shud
‘Zuems g-1 pue uaspldoig W ‘sueduug W v

(8861) LS1 ‘ZST  Adoosoinpy
[ ‘SIONNA CS'[ pue JOUSHIY "L ‘19¥0%dg S ‘tl

(Z661) ££88 THF ‘Mo "AdY 'sAyd "3JoswL [ ‘Tl
(€661) STIL Ty 4 'AdY 'sAud ‘dworl ‘WY ‘[1

(Z661) ¥S6

‘9 T A9y ‘shud ‘10mdy "D'W pue dwoil ‘WY 0l

(T661) €1£T VY M ‘moy sAyqd ‘1omoy

Y Pue uorn) I3p ueA puq ‘m'y ‘dwoil ‘WY 6

(T661) 56
‘BT 1o "My 'shyd ‘3anay ‘D' pue dwoil ‘W'Y 8
(0661) 78911 TH € A%y 'skud “1v 12 '1pdo) "W L
"(6861) T€9 ‘TI "NoT A%y 'shud “7v 12 ‘12doD ‘W 9

“(b861) 99¢7 ‘TTT
00§ "WAYdoNdF [ ‘nX T PuB UOSIAOIW 'S'd S

‘(b861)  19¢T ‘TET
20§ ‘WOYOONN[Y f ‘WOLQI0 "M PUE UOSIAIN ‘S'd P




‘(6861) €6£7 TI N1 ‘A3 'SAUd 1P 12 'ON "M-"A ‘tF

(T661)
68 ‘Fv-¢v ALdoosoniwenin ‘v 12 ‘OY ‘N TY

“(9861) ‘BT € 'A%y 'sAud ‘eleanpy ‘X pue emy L [y
"(9861) 9€61 ‘TS NoY "AdY ‘sAud “Ip 12 UNFW V[ OF

(5861 ‘YIOX moN ‘Sepdp  -198unds) (rm
‘uosurey ¥ ‘' ‘IPRYD 'SPI) SLOIINPUOIIWIS

Jo soisyq ay1 uo 2duai3fuo)) PuUODUIIIU]
ay1 Jo
*(100)1S 10} [opowl 133J3p PIPUOQ-id’

YIuaNUu243g s8uipaarosqg uy

‘Kapued "D'A '6¢
"(8861) sgL “TST Adoosomy °f “1p 42 ‘SNYdIN "H '8¢

(8L61) 90L IT 4
A9y ‘sAyd ‘udayo)) “T'W pue 307 "D'S INIY ‘d'D ‘Lt

‘(6L61) € ‘TF 137 "AdY "shuqd ‘tpeud ‘1'd ‘9¢

"(6861) ¥Ov1

‘TY 07| Ay sAyd IIQIOPUBA " Pue IPBIN ‘[Y 'S¢

(9861) 1€t ‘OTT Sumioz-1ojiwdy) ‘wiof ‘O-'H "v¢

8¢

(s¢61) 669 T shyd "way)
‘[ ‘ASISON "W'A Pu® SYOUPUSH "€'S ‘HOMXe "1 'tt

(oLeln)
ZELZ ‘MmdH ‘DL pue A3jdesg ‘g ‘WEPYOW 'V T

"(9561)
6£S ‘D9 "wayDd 'syd ‘[ ‘Osem [ pue 3undy 'K i€

‘(1L61) S0SZ ‘OT Ansmwdy D dwediou]
‘ydiopny "M’'¥ Pue I[IIYIS "M'H ‘PIsmoyzony Ty "0t

"(LS61) 61T ‘68T
way) 8y ‘Siouy "Z prayds 1 pue 1dpneg ‘W 67

“(¥861) T8T TS
N Ay ‘sAyd ‘teyoeAeysey ‘N pue jeqey) ‘['A ‘87

“(0661) L61 TEL 'S ‘Hng “[v 12 ‘KRIPIf "N LT

(¥661) ‘5510 T way) shyd
‘[ ‘sioweH [y pue msmojwolg [W ‘Suem A ‘9T

(£661)
8908 ‘TF d A9y 'sAud ‘vewddi ‘['y pue duel 'S ST

"(L861) 1L0T ‘68 W]
‘AdY ‘sAyd ‘oszog ‘J Pue SUNOAY ‘( ‘SIOWEH (Y '$T




'Y $9¢ X Y Opt suoisudwi(] ‘vu T°0
=[ouunyy A oz-=21dwes, sensqns  Suikopun oY)
pue Spueisl 9y} Yloq uo Suwole 1§ pue 4 Jo dmxpupe

o) anp ooeyms a3yl jo 2duereddde ,paydaeds, ayp
310N  'S109jop Quif o1 judoe(pe spue[si jo uonesnu
pue ‘sadeurd) iomo] pue 1addn jo adoueieadde

pajie1ap Suimoys s3ewnt WIS uonnjosai-ydig (e

Y O1L X Y SL9 suoisuaun(q

tyu go=lduumy «p gz-=dldwesy  -doys w3y
-2[qnop $OI0UIP ,ST. ISOMO| AP b, ‘9deld} 189431y
oyl S2I0Udp [, "S109jop dul| Aq sapis Fuoj 1Yl uo
papunoq 31 13ddn e Spue|si JOYIO Pue 103)9p dui|
e 0) waoelpe paespnu (,Sd.) Suins JowIp Iy1 AON
* ooejIns (100)iS pateuiudl-d Jo adeunt WIS (al

'Y 00Z1 X y 0§11 :suoisuawiq ‘vu z'g=1%uny

‘A 0z-=°ldwesy ‘isamof oyi ,§, ‘ddesId} 152YS1y
SOI0Udp [, 'SMO1 1dwip 9y) o} enotpuadiad Sumnd
S193J)op duij Jo 2dudsaid IY) pue uollewIo] pue[sl
snooueiuods Suimoys ‘doepns ([00)IS PIleUIUiID)

-sruoydsoyd jo a8eunt WIS oedss-adrey (e

67

‘(L861) 1691 65 M1 "AdY 'shuqd ‘ipeyd ‘d’f "Ly

‘(1661)
€1€ VP '10S ‘Jng “AjERRT "D'W pue ON "M'X OF

(z661) T06 TF Ty
‘BMONIUYSIN ‘(Q pue LONWO] ‘N ‘Diemem] 4 ‘S

Kdoossosowen|n

(1661) 9L8
TT wymosn [&1s41) [ ‘AjjeSe] "D'W pue O "M-'A b




‘siowip d-d pue ‘d-1S 'IS=IS JO dumxiw oy 01 Jnp
soueieadde | payyoads, ayy pue spuejsi didonosiue
Alydiy jo uonewsoy Suimoys adejINS pIjeUIUNII)

-d Apenued jo a8euny WIS uonnjosal-1ay3iH (9L

"y 0811 X Y 0SZI Suosuwdwiq "vu z'0 =12UUMy ‘A ¢1°7
-uo_aEam> *$199J9p 2ull Jo duUIsqe Y Inq ‘spuejisi
swdonoswe 231e] Jo uonewloy a3y 20U uredy  1X9)
ur possndsip se pasedard ‘snsoydsoyd £q paidaco

Ajrented ooejns jo d8ewnt WIS Oress-a81e] (gL

‘soejins pojeuiuid-4 Y1 jo de3pueq posedroul
oY) Sumoys ‘(oulj uiyl) 2dejINs PpIILUIULII)
-snioydsoyd uo pue (dui] yiep) doejns (100)!S
uesd> uo poaureiqo eep Adoosonosads Jurppuunl (q9

‘A812u2 UONDIP WApUl A ¢ Suisn ‘¢-f "y w

se paredoid Q1dWeEs ;0 wnndads uwonddpP 18Ny (9

safewnt WIS Ol ur adejms ayy ol pajnd readde
Yorym sIowip Yl ul swae  dJe SI[OID Papeys
‘spowlip J-4 JO swole J are sopad uedQ  dme|
[e1sK30 oy 0) 100dsas yum 109J9p Jo AnowwAs

ay) Supensuowdp pue ‘qz 3y Jo W8u 1Mol Y w

UMOYS SMOLIE OM) DY) UIIMIDQ painsedwr ‘)09J9p dui|

poonpui-utens e ssore painseowr apyoid wydH (S

0t

IX9) Ul POqIIISIpP Se JIMEINI| Y} WOoIj udyel
aie sqiSud| puog ‘smaiA opis pue doy Suipnpui

‘sowp d-1§ pue ‘d=d ‘IS=IS 10j S[opowl [empng (v

Y3y y €0

moqe 1eadde siowip J-1§ uo ,spuoq Sunduep, IS pue
‘Y T'¢ Aq poeredos ewixewr ynum suoisnnoid om) se
seadde sounp g=4 ey Suimoys ‘e¢ ‘3 ur paeosiput
SMolIR JY) uddIMdq painsedw dfyord w3wH (qg

'Y 6 X Y 76 suoisudwiq ‘vu g'g =IPUUNy ‘A 0'Z-
=d1dwes, -apis zoyne uo punojy Sutaq jo Aujiqeqoxd
%0S YuM ‘1oWIp 2y Jo 9pis suo uo uoisnnoid ysiy
se smeadde woe 1§ 9yl spWIp J-1S ul ey 3uimoys
pue ‘swoje [enpiAlpul Se swip J-4 Jo 2douereddde

ayl Suimoys ‘qy ‘31 woiy a8ewr padiepuyg (eg

Y OL1

X y g1 suoisuan(] ‘yu g =1oUUR ‘A gog-=dldwes
‘€. PI1oqe] SI QIBIID) 1SIMO[ ) pue ‘.7, PIIdge|
aoe10) o8ie; urew Ay ‘,]. PAIeqe] S 20e11d) I1soydiy
oYL s1up 1S-4 pue spuip J-4 Jo ddoueseddde
SIISHISIORIRYD oYl pue s$)03Jop Sw| Jo ddueseddde

pajierop Suimoys ofewt WIS uONN[OSII-dIWONY (qZ




e

*1X9)
Ul PoquUISIp ale swole parquny safewt WIS 9y
ul poarasqo ouepd ApowwAs jommur dy) SIIEdIPUL

JUI] PANOP YL SIDYOp dulf 10 [dpow INRWIYIS (Z]

Y 192 X Y 9T1

suoisuawl(] yu z'g=Iduunyy ‘o gz-=dldwes, -spunp
i1S-1S pue ‘siowip J-i§ ‘soduwp J-4 Suimoys 2oejins
pareuuwidl-4 woiy smnioydsoyd jo wondiosap £q
poredaid aoejins jo oFewnt WIS uonnjo<a-ySiH (411

Y 192

X Y [pg suomsudwng "yu g'o=IPuuniy <o gz-=didwes,
‘uonjesodead snioydsoyd o1 anp so[0y jOo uUONRUWLIO)
Suimoys 2oejins pojRUIWID)-4 woly snioydsoyd

Jo uondiosap Aq poredaid ooejins jo o8ewsy WIS (B11

31qeid9p  [(us
NQ I9MO| SI uonenNuUdU0d 4 AP ey 3uimoys ‘g 3y
Ul umoys ddeyns jo wnnddds uonddp 138ny (qQi

'Y 00S8 X Y 00S8 suoisuowiq “vu
[0 =1Puumy ) oz-=d1dWes, ssppins poreuIwIN-g

wol) snioydsoyd jo uondiosap jemed £q poredaid

aoejns (1QO)IS Jo d8ewr WIS dfess-adrey (eg|

‘Swoje 1§ (L7 pue swole d 998 Sumuewod Loje
wopuer Koidwod e 10] uonnquisip Aijiqeqord
padpaid o) moys sydesd popeys oY1 ajym

‘s)nsa1 feyuowizodxd oy eoipul sieq yoelg ‘qg Sy
Jo 9oeud 19ddn oyy uo sowp Jg-4 pue ‘g-is ‘I1S=is
Jo 1oqunu oy Sununod Aq poureiqo uonisodurod

[eo1wdyd ddejins oyl Jo siskjeue [eonsnels (6

Y SPL X Yy OL1 suoisudwiq ‘yu zo=[duuniy

‘AT z-=21dures, o3puy oy jo doy oy reou 23ps dois e
SI QI19y] °SUOlEJ0] SNOJOWINU Ul PUNOJ oq UBD SIdWIP
d-d PuUE J-IS ‘Smoue YIIM PIAIBDIIPUl JIB SIdWIP IS=IS
Jwog ‘swip J-d pue ‘d-1§ ‘1$=1S Suimoys aoejins
pateutwin-4 Kjjersed jo o3ewnt uonnjosas-ydiH (qg

Y 0l¥ X Y Syt suoisudwiq

‘vu zeo=lPuunyy <A N.N-uo_nEam?oEam a1 S $9081IIN
19ddn pue 1omo] oyl jo uonisodwiod [ednwIYd

oy ‘sowip d-1S pue J-4 Suimoys soejins pareuiurid)
-d Ajrenred jo o8ewnt WIS uonnjosal-ySiy (eg

'Y SLS X Y S§T9 suoisudwiq "yu z'(=I1duuniy
‘A S1'g-=P1dWes, 510050p auy £q pourensuod
123u0] ou ose SpueISl JO YIp.m oY) eyl JJON




’ . s
e EREEEERE .

VoYX

VoAl




\,‘\,‘.‘- Ve

iiade




]
;i
40

.30.

20
Distance (A)

.10..

FUNT Y U

~ @ 0 % o
o o o o

(y) 98ueyd 1y3oH




Si1=Si dimer

0 (o] (o]
22A
2.25
[} (o] 0
N 2.25 A
235 A

P-P dimer

Si-P dimer




o

Height Change (A)

0 5 10 15 20 _25 30 35
Distance (A)

\.\f-"3 <




)

dN(E)/dE (arbitrary units)

LMM

Si :
U LMM -

P L i

100 120 140 160

60 80
Auger Electron Energy (eV)
b 8 AL DA ML DL AL LR BLALELELEE BLELELELAD DLELELELE B L LA B
6 Clean Silicon
~ 4 E_ =085eV
c |<——->l
‘% 2
X0
— P-terminated Si
-2 H E =26V
gap
s 0 T s T s
Sample Bias (V)

T’]LF
I l:-‘










0

51-5i

; dimers

P-Si
dimers

b\\\\\\‘\\\\\\\\\\\‘\\““ -————

\\\\\\\\\\\\‘

.

100 200 300 400
Number (N) of Dimers

Vi *
\,\)‘\7“ v

T]L 7.
- .




La

Jd

s gl s o

160

]

100 120

=5

Q (syun Aseniqre) 4p/ (H)NP

140

0

\O

Auger Electron Energy (eV)

fn: :’

W

Jf\

18




War, «

L




W ¢ !
)
C. 2




